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the CO, Air Gest Fallacy? 


TESTS THAT SHOW EXCESSIVE HEAT AND HUMIDITY THE PRINCIPAL 
CAUSES DISCOMFORT INDOOR AIR 


Nothing recent years has 
startled the heating and ventilating 
profession the reports tests con- 
ducted physiologists bearing 
the contamination air through res- 
piration. While these tests have been 
going for some time the very fact 
that they were conducted men not 
affiliated with the heating and venti- 
lating profession has tended restrict 
general knowledge the part 
the trade the results their in- 
vestigations. 

now appears that the most ex- 
haustive experiments have been con- 
ducted, both this country and 
Europe, showing the effects the 
human system breathing air va- 
rious degrees contamination. 
one sensational experiment the subject 
spent several days apartment 
which the average carbon dioxide con- 
tent averaged considerably over 100 
parts 10,000, and one time rose 
231 parts 10,000. 

Dr. Luther Gulick, charge 
the department child hygiene 
the Russell Sage Foundation, must 
given the credit bringing these re- 
searches squarely before the venti- 
lating profession. His address the 
recent meeting The American So- 
ciety Heating and Ventilating En- 
gineers) which recounted de- 
tail the experiments referred to, came 


thunderbolt from clear sky 
most those who heard it, and the 
eagerness expressed many know 
more the particulars the experi- 
ments indicated the importance at- 
tributed the disclosures well 
the meagre publicity that has been 
given them. 

Among the more 
searches which Dr. Gulick referred 
those conducted Wesleyan Uni- 
versity Prof. Benedict and 
Prof. Milner. these tests 
man was confined metal-walled 
chamber through which current 
air was caused pass. this cham- 
ber, which was ft. long, ft. high 
and ft. wide, and containing 1,790 
cu. ft. air space, subjects were 
tested under almost every conceivable 
condition air supply. The tem- 
perature the air current was care- 
fully regulated and was kept practi- 
cally constant 20° (68° F.). 
The approximate relative humidity 
the air the chamber was about 
75%, during periods which the 
subject exercised, although other 
times, especially night, was much 
lower. 

The chamber, will noted, was 
sufficiently large allow man 
stand lie down full length, 
even move about limited ex- 
tent. one end was opening 
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through which the subject entered. ber was chair, table and bed, all 
During the experiment this was closed could folded and put 
glass, tightly sealed place, experiments which muscular 


BALANCE 


UNIVERSITY, SHOWING INSULATED CHAMBER 
USED EXPERIMENTS 


served window, admitting ample was performed device was pro- 
light for reading and writing. means which the amount 
opposite end the chamber was work done might measured. 

food aperture, while within the cham- the various men 


DIAGRAM RESPIRATION CALORIMETER LABORATORY WESLEYAN 


THE HEATING AND VENTILATING 


lived this chamber for periods vary- 
ing from hours days, and 
case was there complaint dis- 
comfort. 

THE STANDARD VENTILATION REQUIRE- 
MENTS COULD NOT 
FULFILLED 

Working the standard fur- 
nishing 3,000 ft. fresh air per hour 
the subject would have been 
necessary maintain air current 
sufficient supply the chamber with 
3,000 cu. ft. pure air per hour. 
This would have required the com- 


RESEIRATION 


MAGAZINE 


comfortable, the absence ventila- 
tion was not noticeable for several 
hours longer. 

For many the experiments air 
pump was adjusted draw 
about 100 liters (610 cu. ft.) air 
per minute through the chamber, 
amount only about one-twelfth that 
required authorities ventilation. 
discomfort was felt the subject 
the chamber with this rate ven- 
tilation. 

The first extended experiment was 


SCHEME RESPIRATION SYSTEM USED, SHOWING ARRANGEMENT 
AIR INLETS AND OUTLETS 
RESPIRATION CHAMBER 


plete change air the apartment 
about every minutes. 

Such requirement was impracti- 
cable. During some preliminary ex- 
periments was found that persons 
could remain several hours the air- 
tight chamber with air passing 
through with special discomfort 
other than that produced rise 
temperature. When cooling system 
was introduced, the shape 
cold water pipe extending around the 
chamber near the ceiling, remove 
the heat and keep the temperature 


made with subject who, fortunately, 
did not realize the nature the test. 
slept with accustomed regularity, 
and abnormal conditions any 
kind developed during the night. 
the morning after the first night 
the chamber was well and con- 
tented that the experiment was con- 
tinued for days without interrup- 
tion break any kind. His health 
was not only excellent when came 
out but continued so. second ex- 
periment equal length was made 
with equally satisfactory results. 
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third experiment was carried 
with different subject who had as- 
sisted those proceedings. The rate 
ventilation was reduced from 100 
liters (610 cu. ft. 457 cu. ft.) 
per minute. The subject was not 
aware this reduction, and believed 
that was receiving the full amount 
the previous experiments. This ex- 
periment continued for five days, and 
the end the subject felt perfectly 
well and ready repeat the experi- 
ment. 

For the fourth experiment another 
assistant volunteered subject, and 
much more elaborate test was 
planned continue unbroken for 
days. Heretofore, both subjects had 
been rest, but this case the sub- 
ject devoted his time during the first 
part the experiment intense 
mental work. During the second pe- 
riod remained quiet possible, 
and during the last period engaged 
severe muscular work. 

Unknown the subject the ven- 
tilating current was reduced 
liters (335 cu. ft.) per minute shortly 
after the experiment began. spite 
the fact that the daily carbon di- 
oxide production rose from 800 grams 
the day rest 1,400 grams 
the days work, and remained 
that amount for three successive days, 
discomfort was felt the subject. 

opening the window the 
chamber after experiment the air 
invariably smelled “close” out- 
sider, yet unnoticed the sub- 
ject himself. several occasions 
blood count was made before and 
after the experiment determine 
any tendency was developed, 
but all cases the results were nega- 
tive. Physically and mentally the sub- 
jects were apparently entirely unin- 
fluenced the long sojourn the 
vitiated atmosphere. 


CONTAMINATED AIR THAT RAN 
HIGH PARTS 10,000 


interesting note that during 
the greater number days all 
the foregoing experiments the mini- 
mum amount carbon dioxide was 
about parts per 10,000, which 
means that during the experiments 


here reported the subjects were living 
atmosphere with carbon di- 
oxide content generally more than 
twelve times normal. one case 
high 231 parts per 10,000, 
nearly eighty times normal, were 
found. For the twelve hours each 
work day the subject lived, gen- 
eral, air with average carbon 
dioxide content amounting consid- 
erably over 100 parts per 10,000, 
over thirty-three times 


AMOUNT CO, EXCRETED BODY 
DIMINISHED VITIATED 
ATMOSPHERE 


the quantity carbon dioxide 
the air the chamber was times 
quite large, probable that this 
condition the air results dis- 
turbance the respiratory exchange 
man, causing diminished excre- 
tion carbon dioxide from the body. 
Emphasis was laid this point 
Dr. Gulick indicating that the hu- 
man body capable, large ex- 
tent, adjusting itself the sur- 
rounding conditions, including those 
due vitiated air. 


POISONOUS PROPERTIES EXPIRED AIR 
NOT DUE CHEMICAL CHANGES 
THE AIR ITSELF 


Dr. Gulick reviewed the series 
experiments conducted Flugge, 
Heymann, Paul and Ercklentz, em- 
bodying large amount research 
work Flugge’s laboratory Bres- 
lau the problems involved the 
question ventilation. Previous 
these experiments Formanek had pre- 
sented extended review the 
poisonous properties respired air. 
this report concluded that the 
presence ammonia, resulting not 
from any process normal trans- 
formation, but from decomposing ma- 
terial the mouth, especially when 
the teeth are decayed, sufficient 
account for the poisonous properties 
which other investigators have found 
respired air. 

Flugge, reviewing the literature 
the subject, points out that the ex- 
periments Brown-Sequard have not 
been verified later experimenters, 
that all the evidence thus far ac- 
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cumulated tends show that there 
chemical disturbance the respi- 
rable properties air result 
contamination expired air from 
human beings, and that there 
gaseous emanation resulting from the 
transformation matter and energy 
men which has the properties 
poison. 

This investigator further concludes 


MUCH DISCOMFORT DUE 
MOIST ENVELOPE AIR DIRECTLY 
ABOUT THE BODY 


Dr. Gulick told the investigations 


Heymann, which led him the 
conclusion that the air immediately 


surrounding the head person has 
greater carbon dioxide content than 
the room air whole and conse- 
quently that people frequently breathe 


INTERIOR RESPIRATION CHAMBER, LOOKING FROM THE WINDOW 


that the discomfort and disagreeable 
results experienced people living 
closed rooms are due principally 
disturbances the elimination heat 
the body, and bad odors arising 
from the body and clothing, which, 
though not health, are 
unpleasant, induce psychical disturb- 
ances and, consequently, should 
eliminated far possible. 


air containing relatively large quanti- 
ties carbon dioxide. 

These results were accentuated 
Paul, who made experiments 
large box which the carbon dioxide 
content could very materially in- 
creased. times the percentage 
this gas was many times that 
ordinary room, amounting often 
150 160 parts per 10,000. Under 
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this condition excessive carbon di- 
oxide was experienced 
the subjects until the humidity also 
increased. 

With relative humidity 50% 
discomfort was noticed until the 
temperature had risen about 26° 
(78.8° F.). the contrary, the 
relative humidity the air was 75% 
80% the discomfort was invariably 
24° temperature. (75° 

Accurate observations the body 
temperature were taken the breast 
with delicate thermo element, and 
measurements the temperature and 
humidity the clothing showed that 
soon the disturbance the heat 
evolution the body began there was 
maximum the temperature the 
skin and increase the humidity 
the covered portions the body. 
This was the cause disagreeable 
sensations which were simultaneous 
with the signs discomfort noted. 

This condition the air envelope 
surrounding the body, Dr. Gulick 
called it, was responsible many 
cases for the need air movement 
directly about the body, and explained 
why school children sitting room 
under these conditions, becoming there- 
restless and languid, were benefited 
having the windows thrown open 
and being made march about brisk- 
ly. This, said Dr. Gulick, had the 
effect changing this hot, moist en- 
velope about the body, replacing 
with fresh, dry air. even went 
far say that these changes 
temperatures and movements air 
were required the human body 
maintain the highest efficiency the 
operation the organs. The body, 
said, made changeable tem- 
perature, and the flushing rooms 
intervals with fresh air, even with 
mechanical ventilating systems, 
line with the latest researches this 
subject. 

EFFECT BREATHING FRESH AIR 
THROUGH TUBE CLOSED 
ROOM 

Further investigations were made 
the German investigator, Paul, 
Breslau, which showed that the 
body were inclosed the chamber 


relatively high temperature and with 
increased moisture, the disagreeable 
effects persisted even when the in- 
spired air was taken through tube 
extending outside the chamber. 

Following this, the body the sub- 
ject was placed outside the chamber 
and air which had previously been 
rendered impure another person 
was breathed through tube the 
nose. this case discomfort was 
observed. 

Finally, recognizing that invalids, 
especially certain classes dis- 
ease, are many cases sensitive 
impure air, Ercklentz made number 
experiments with patients from 
hospital, employing the apparatus, in- 
cluding the air-tight box, that was 
experiments the carbon dioxide con- 
tent the air reached from 
I50 parts per 10,000. Observations 
were made regarding the skin tem- 
perature and the temperature and 
moisture the clothing. These ex- 
periments clearly showed that the 
chemical contamination the air 
without effect the discomfort 
men, and the only factors influencing 
discomfort were moisture and the 
temperature the surrounding air. 


FALL OXYGEN MUST BELOW 12% 
AFFECT RESPIRATORY EXCHANGE 


Experiments made animals 
Billings, Mitchell and Bergey with 
artificial atmospheres, the observations 
man Speck, and those more 
recent date Durig, 
artificial atmosphere containing large 
quantities carbon dioxide, although 
experiments but short duration, 
show conclusively that marked dis- 
turbances the respiratory exchange 
are noted until the percentage oxy- 
gen the expired air falls low 
12%. Even the peculiar conditions 
and long experiments conducted 
Profs. Benedict and Milner, already 
described, the nearest approach this 
percentage was 15.3%. 

One the most interesting experi- 
ments Wesleyan University was 
one several days’ duration, one 
day which the subject breathed air 
through tube from outside the 
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chamber. light tube, reinforced 
the inside with light spiral spring 
and provided with rubber mask, was 
attached the man’s face such 
manner permit his inhaling 
air the chamber, which this case 
remained pure because the products 
respiration from both the nose and 
the mouth were immediately carried 
out the chamber through the tube, 
the other end which was attached 
directly the outgoing air pipe. 
The mask was the com- 


air shows that the total amount 
carbon dioxide the chamber was 
extremely low, being only about 
parts per 10,000. This continued until 
evening, when the maximum was 
10,000. this day the subject elim- 
inated 2,213 calories heat and 
770.68 grams carbon dioxide and 
consumed 623.41 grams oxygen. 
During the next day, when the tube 
was not used, the subject breathing 
the air inside the chamber, the carbon 


INTERIOR RESPIRATION CHAMBER, FROM REAR CHAMBER 


monly used laboratories prevent 
inhalation dust, the sponge used 
for this purpose being removed. The 
tube was about ft. long and ex- 
tremely light. 

The samples from the interior 
the chamber were obtained through 
small opening the food aperture. 
inspection the analyses this 


dioxide the chamber was purposely 
allowed accumulate rapidly, which 
was accomplished cutting down the 
rate ventilation minimum, 
especially during the first part the 
day. The absolute amount carbon 
dioxide was held about 100 liters 
during the rest the hours, reach- 
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M., when there were 240 parts 
carbon dioxide per 10,000 the air 
the chamber. 

thus seen that during this par- 
ticular experiment the subject lived for 
practically the whole hours 
atmosphere which was 118 
parts per 10,000 and during the rest 
the hours averaged over 220 
parts per 10,000, over times 
normal. 

this day the subject gave off 
2,200 calories heat and 761.43 
grams carbon dioxide and con- 
sumed 627.27 grams oxygen. That 
is, when there was very high per- 
centage carbon dioxide and di- 
minished proportion oxygen the 
air the respiratory exchange and the 
heat evolution were practically the 
same the preceding days when 
the conditions were not far from 
normal. 

Too much stress must not placed 
the close agreement shown this 
experiment, because assumed that 
the bodily activity the subject was 
the same both cases. If, the 
second day, there had been greater 
bodily activity than the first, there 
would have been greater carbon di- 
oxide and heat output and vice versa. 

far was possible judge, 
however, there were material dif- 
ferences the muscular activity 
the two days, spite the fact that 
might reasonably inferred that 
the wearing mask and tube 
the first day would tend restrict 
muscular activity some extent. 
certain that differences the 
respiratory exchange and heat output 
are noted which all corre- 
spond the enormous differences 
carbon dioxide content. 

case above cited abnormal results 
appeared which could any way 
attributed the increased percentage 
carbon dioxide the chamber. 

connection with the humidity 
the chamber during the foregoing ex- 
periment may stated that when 
the tube and mask were worn the 
relative humidity was much lower 
than any other experiment, was 
expected. The lowest propor- 


tion was 25.6%, the end the 
hours. Contrary, possibly, what 
might expected, the relative hu- 
midity the next day, when the 
mask and tube were not worn and 
when the ventilation was markedly 
cut down, was not abnormally high, 
the increase the amount water 
being degreee comparable 
the increase the amount carbon 

GENERAL CONCLUSIONS REGARDING 
THE WESLEYAN UNIVER- 

SITY TESTS 


result the evidence obtained 


DEVICE FOR THE REMOVAL THE RESPI 
RATORY PRODUCTS FROM THE 
RESPIRATION CHAMBER 


the Wesleyan University tests, 
Prof. Benedict and Prof. Milner made 
the following deductions: 

That increase the amount 
carbon dioxide present the air 
absolutely without effect the 
mental and bodily comfort the sub- 
jects the experiments. 

The so-called concomitant im- 
purities the earlier writers were 
not discovered this research. The 
subjects time complained 
headache other discomfort. 
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conceivable that the impurities from 
one individual would have delete- 
rious effect upon the same individual, 
but might have another. 

believe that the unusual con- 
trol thermometric and hygrometric 
conditions this form chamber 
preclude conditions temperature 
and humidity ordinarily present 
poorly ventilated roms. 

The conductors the experiments 
take pains state, however, that the 
results must not considered any 
way evidence favor de- 
crease the ventilation ordinary 
living rooms, lecture halls and public 
buildings. The great advantage all 
breathing plenty pure, fresh out- 
door air cannot denied anyone. 
The germicidal properties atmos- 
pheric air and sunlight are the ut- 
most importance conserving health. 

these experiments throw any 
more light upon the vexed 
ventilation and emphasize the im- 
ture rather than carbon dioxide, 
they will have been productive 
good results. certainly erroneous 
and unscientific, according these 
observers, rely upon the determina- 
tion carbon dioxide the air 
room measure its condition 
for respiration. 

The quantity would become serious, 
course, when large enough di- 
lute the air such extent that the 
quantity oxygen present would 
insufficient for daily needs, but can 
never accumulate serious degree 
any ordinary room which proper 
attention given regulation the 
moisture content and temperature. 


THE CASE BULL CONFINED 
AIR-TIGHT STALL 


Dr. Gulick supplemented 
marks with account some ex- 
periments conducted the Univer- 
sity Minnesota experiment station, 
where bull was confined air- 
tight stall. these experiments 
became very evident that when the 
air was gradually contaminated the 
cattle acquired very high degree 
tolerance. one case steer, after 
confinement closed stall for 


days, seemed perfect comfort. 
continued make true gains 
per day during the entire period. 
was taken out the stall once 
week, however, weighed and 
allow cleaning the stall, being 
out each time about minutes. 

another case steer was con- 
fined closed stall continuously for 
days, the longest continuous period 
used any time. This steer was not 
out the stall during this time and 
had ventilation except that given 
feeding, which was done through 
hole in. in. the door about 
ft. from the floor. There was also 
trifling amount air leakage around 
the window casing and around the 
close-fitting door. Yet, the end 
the period, the steer appeared 
perfect health. 

The stalls used this work had 
cement floors with sewer 
connections, hard brick walls and 
board ceiling, covered with heavy 
muslin. The walls and ceiling were 
painted. The closed stall was ft. 
ft. in. the floor and ft. 
in. high and contained 784 cu. ft. 
air space. The windows were made 
tight possible. The closed stall 
has only one outside wall. Each stall 
had door ft. in. wide ft. 
high the north side opening into 
hallway. had one window facing 
the south in. wide in. high. 
After the stall was use for short 
time very little air could enter unless 
admitted through the open door. 

Three animals all were used 
this group and the re- 
sults were studied ends periods 
varying from hrs. days. The 
percentage CO, varied all the way 
2.67, and the relative humidity 
99%, practical saturation. Mois- 
ture gathered very freely ceilings 
and walls and would even run down 
here and there tiny streams. 

addition this was discov- 
ered that one the steer’s horns, 
which became broken, healed with 
the same rapidity and success that 
steer outside whose horn was 
purposely the same time 
for the purposes comparison. 
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Annual Meeting, New 


January 24-26, 1911 


Two notable results the recent 
annual meeting The American So- 
ciety Heating and Ventilating 
Engineers, New York, were the 
acceptance the society defi- 
nite basis for rating house heating 
boilers and the virtual acceptance 
principle new theories regard 
ventilation requirements which 
have been brought out recent in- 
vestigators, af- 
fecting the use 
the CO, standard 
measuring air 
purity. 

Theboiler rating 
question one 
that has engaged 
the attention 
the society for 
many years. Dur- 
ing the past two 
years special com- 
mittees have been 
work the 
subject 
results they 
achieved have 
formed ground- 
work upon which 
final report was 
made and accept- 
the society. 
The new scheme 
rating given 
detail this is- 
sue. 

The agitation the ventilation 
question was brought about through 
the presentation two unusual pa- 
pers the subject, one “The 
Prof. Severance Burrage, Lafay- 
ette, Ind., and the other “Stand- 
ards Ventilation,” Dr. William 


REGINALD PELHAM BOLTON The 


Newly-Elected President the American Society 
Heating and Ventilating Engineers 


Evans, health commissioner 
Chicago. commenting Dr. 
suggested that the paper might well 
entitled, “What Not Know 
About Ventilation,” stand which 
Prof. Kent said had been ready 
assume for the past twenty years. 
Following the reading these 
two papers, remarkable address 
was made Dr. 
Luther Gulick, 
director the 
Child Hygiene 
Sage Foundation, 
detailing 
ments which, 
de- 


clared, upset 
many the ac- 
cepted 


the 
causes the con- 
tamination air. 
elaboration 
Dr. 
marks 
presented 
issue. 


SION, JANUARY 


meeting 
was called or- 
der Tuesday, af- 
ternoon Presi- 
dent James Hoffman. Secretary 
Mackay announced the following new 
elected since the last ballot 
was issued: 

NEW MEMBERS 


Richard Alger, 1225 James Building, Chat 
tanooga, 
Blackman, Park Row Building, New 

Alexander Cameron, Chicago, 

Cameron, president, Chicago, 
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Frank Cooper, Franklin street, Boston. 
Albert Kansas Mo. 
Chas. Eveleth, 120 Boylston street, Boston, 


Mass. 
Fred Forgee, Park Row, New York. 
Harry Geiser, Newark, 
Louis Harding, State College, Pa. 
Haynes, St. Louis, Mo. 
Hogan, Marquette Building, 
Humphreys, St. Louis, Mo. 


Humphrey, 1505 Chemical Building, St. 
Louis, Mo. 


Chicago. 


Charles Kausen, 506 ‘Tremont avenue, New 
ork. 
Fred Leland, Springfield, Mass. 


Robert Lemmey, Ossining, 
Martin Lide, 409 Woodward Building, Birm- 
Ala. 

Moore, State House, Boston, 
Glenn Morgan, St. Paul, Minn. 

Pearce, 437 Fifth avenue, New York. 
Perrine, 120 Boston Building, Denver, 


Powers, Chicago, 
Rosenbaum, Chemical 


Mass. 


Building, St. 
Louis, Mo. 
August Scroth, 
Cuthbert Schaffer, 
ing, Chicago, 
Perry West, Newark, 


Chicago, 
National 


Build- 


Frank Windell, Perry Philadelphia, 
JUNIOR MEMBER 
Wiiliam Mayer, 677 Polk street, West New 
York, 


then appointed, consisting James 
Donnelly, Marshall and 
William Ritchie. 

President Hoffman then delivered 
his address, which spoke the 
progress made the society during 
the previous vear, especially the 
preparation bills for compulsory 
ventilation lofts, shops, audito- 
riums, well school buildings, 
which will probably acted upon 
several legislatures this winter. 
Continuing, said: 

“Sizing the proposition 
unbiased way, the 
bly states the present conditions 
concerning the ventilation question: 
The need pure air maintain 
health cardinal principle, now 
accepted everyone. The air 
breathe contains many impurities, 
some which should eliminated 
prepare for breathing purposes. 
Tests detect these impurities are 
rather crude and inaccurate. Present 
methods supplying the air the 
rooms are open question. 


“From this summary would 
seem that great many the im- 
portant points concerning ventilat- 
ing air are still settled, and 
apparently the need for careful 
scientific investigation very great. 


Some radical changes the old 
and well-established methods pu- 
rifying, supplying 
the air are being proposed. 
changes should carefully consid- 
ered comparison with our pres- 
ent methods and the future practice 
should 

The report the secretary, Wil- 
crease the membership from 367, 
reported the last annual meeting, 

report showed re- 
leaving balance $1,- 
200.95. 

The report the Board Gov- 
ernors was read Reginald Pel- 
ham Bolton and was devoted de- 
tails the society’s work. 

John Hale reported for the 
Committee Compulsory Legisla- 
tion, that favorable prospects exist- 
several states for the passage 
ventilation laws, including Colo- 
rado, Wisconsin, Dela- 
ware and also 
North Dakota, Nebraska and Mich- 
tions being relating 


the construction, safety, sanitary 
conditions and maintenance pub- 
lic and other buildings. 


and ventilating covered un- 
der sanitary conditions. The com- 
mission empowered the legisla- 
ture draft this code has placed 
the subject sanitary conditions 
the hands Fred. Elliot, 
architect Columbus, will 
the East before making his rec- 


-ommendations. 


The remainder the report 
taken with account the 
preparation new building code 
Chicago, which has just gone in- 
effect. this matter the report 
states: 

committee appointed the 
linois Chapter this society co- 
operate with the mayor’s committee 
and known the Chicago 
lating Commission, has assisted 
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the new Chicago Building Code 
which has just gone into effect, and 
your attention called the fol- 
lowing taken from the same: 


ARTICLE 
Ventilation 


VENTILATION BUILDINGS 
CLASSES IV, VII and 
(a) The air used any room 

auditorium buildings Classes and 

hereafter erected, and the air any 

room used auditorium buildings 

Classes and hereafter erected, and 
the air any room used classroom 
assembly hall buildings Class 

VIII, hereafter erected, shall changed, 

provide each person for whom 

seating accommodation provided 

such auditorium, classroom assembly 
hall with least 1,500 cu. ft. air per 
hour. 

after erected floors frequented the 
public the air such rooms shall 
supplied the following rates: 

For each person basement, 2,000 cu. 
ft. per hour. 

For each person first third stories, 
both inclusive, 1.500 cu. ft. per hour. 

For each person fourth story and 
above, except hereinafter provided, 
1,300 cu. ft. per hour. 


For each person grocery depart- 
ments and restaurants, -1,500 cu. ft. per 
hour. 


(c) For the purpose determining the 
number people any floor build- 
ings Class VII, calculating the 
means ventilation, the following floor 
area per person per floor shall taken 
the basis: 


Basement, per person, sq. ft. floor 


area exclusive walls, stairs and ele- 
vators. 

First story, per person, sq. ft. 
floor area, exclusive walls, stairs, ele- 
vators and enclosed show windows. 

Second story, per person, sq. ft. 
floor area, exclusive walls, stairs, ele- 
vators and enclosed show windows. 

Third story, per person, sq. ft. 


floor area, exclusive walls, stairs and 


elevators. 

Fourth story and above, per person, 
sq. ft. floor area, exclusive walls, 
stairs and elevators, except 
after provided. 

(d) Grocery departments and restau- 
rants, per person, sq. ft. floor area, 
exclusive walls, stairs and elevators. 

(e) The amount carbon dioxide 
the air any such classroom 
assembly hall space frequented 
the public Class VII buildings shall 
not permitted rise above parts 
carbon dioxide per 10,000 parts air, 
measurements being taken levels from 
ft. above the floor, generally 
distributed, and the temperature such 


spaces when artificially heated shall not 
exceed 68° Relative humidity shall 
not less than 45% nor more than 80%. 

The air any room used 
auditorium buildings Classes 
and constructed prior the passage 
this ordinance, and the air any 
room used classroom assembly 
structed prior the passage this ordi- 
nance shall changed provide 
each person for whom seating accom- 
modation provided such auditorium, 
classroom assembly hall with least 
1200 cu. ft. air per hour. 

(g) The air any rooms and floors 
buildings Class VII erected prior 
the passage this ordinance shall 
supplied mechanica! other means, 
the following rates: 

For each person basement, 1600 cu. 
per hour. For each person first 
third stories, both inclusive, 1200 cu. ft. 
per hour. For each person fourth 
story and above, except 
provided, 1040 cu. ft. per For each 
person grocery departments and rest- 
aurants, 1200 cu. per hour. 

(h) for the purpuse determining the 
number people any floor build- 
ings Class VII, calculating the 
means ventilation, the following floor 
area per nerson per floor shall taken 
the basis: 

Basement, per person, sq. ft. floor 
area, exclusive walls, stairs and ele- 
vators. First story, per person, sq. 
floor area, exclusive walls, stairs, 
elevators and enclosed show windows. 
Second story, per person, sq. ft. 


floor area, exclusive walls, stairs, ele- 


Third story, per person, sq. ft. floor 
area, exclusive walls, stairs and ele- 
vators. Fourth story and above, per per- 
son, sq. ft. floor area, exclusive 
walls, stairs and elevators, except 
hereinafter provided. Grocery depart- 
ments and restaurants, per person, sq. 
ft. floor area, exclusive walls, stairs 
and elevators. 

The amount carbon dioxide 
the air any such auditoriums, class- 
rooms assembly hall space 
quented the public Class build- 
ings shall not permitted rise above 
parts air, measurements being taken 
levels from ft. above the floor 
generally distributed; and the tempera- 
heated shall not exceed 70° The rela- 
tive humidity shall not less than 40% 
nor more than 

(j) The word “auditorium” used 
this section connection with buildings 
Classes and shall constructed 
including the main floor, balcony and 
galleries. 

(k) buildings herafter erected for 
converted the use factory, mill 
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workshop the air shall changed, ex- 
provide each person for whom working 
accommodations are provided therein 
with least 1500 cu. ft. air per hour. 

(1) buildings used for the purpose 
factory, mill workshop the 
time the passage this ordinance the 
air shall changed, except 
after provided, provide each 
person for whom working accommoda- 
tions are provided therein with least 
1200 cu. ft. air per hour. 

any building room hereafter 
erected for converted the use 
factory, mill workshop, the amount 
carbon dioxide the air, except here- 
inafter provided, shall not permitted 
rise above parts carbon dioxide 
per 10,000 parts air. 

(n) buildings rooms used for the 
purpose factory, mill workshop 
the time the passage this ordi- 
nance, the amount carbon dioxide 
the air, except hereinafter provided, 
shall not permitted rise above 
parts carbon dioxide per 10,000 parts 
air. The measurements each case 
above enumerated this paragraph shall 
taken the levels from ft. 
above the floor, distributed generally; and 
the temperature such spaces when 
heated, shall not exceed 68° 
except hereinafter provided; the 
relative humidity shall not less than 
40%, nor more than 

(o) The above provisions and stand- 
ards ventilation shall not apply 
storage rooms vaults, any place 
where the manufacturing process therein 
conducted would materially interfered 
with, where the manufacturing pro- 
cesses therein conducted would produce 
considerable quantities free carbon 
dioxide, except that the air 
rooms vaults any places man- 
ufacture shall not permitted be- 
come detrimental the health those 
who enter work therein. 

(p) part the fresh air supplied 
compliance with the requirements 
this section shall taken from any 
cellar basement. 

(q) 


firm corporation, 
either 


owner, proprietor, lessee, man- 
superintendent any factory, 
mill, workshop any other building 
where one more persons are employed 
shall cause, permit allow the same 
any portion apartment any room 
such factory, mill workshop, 
overcrowded have inadequate in- 
light ventilation. 

(r) person shall exposed any 
direct draft from any air inlet, nor 
any draft having temperature less 
than 60° 

(s) All poisonous noxious fumes 
gases arising from any process, and all 
dust character injurious the 
health the persons employed, which 


created the course manufacturing 
process, within such factory, mill, work- 
shop laundry, shall removed, far 
practicable, either ventilating 
exhaust devices. 


REPORT PUBLICITY COMMITTEE 


For the publicity committee, 
Lewis reported progress, especially 
connection with the work the 
Chicago Ventilation Commission, 
which two members the pub- 
licity committee served. The work 
this commission still under 
way, investigations being conducted 
into the phases ventila- 
tion: 

Street cars—ventilation and de- 
vices for same. 

Purification ozone and elim- 
ination odors the same. 

Ventilation schools, includ- 
ing practical experiments with up- 
school, appropriation for which has 
been made the Chicago Board 
Education. 

Requirements for ventilation 
and air conditioning for department 
stores, particularly for sub-base- 
ment selling floors. 

Requirements for ventilation 
buildings particular occupa- 
tion, such best methods for print- 
ing offices, laundries, bakeries, res- 
taurants, etc. 

Attention was called the rather 
unwieldy size the committee and, 
result, resolution was passed 
later session reorganizing the 
committee smaller basis. 

The report the Illinois Chapter 
was read the secretary the 
chapter, John Hale. addition 
detailing the proceedings the 
chapter, reference was made the 
work local committee Chi- 
cago members appointed 
with the Chicago Board 
Health. The results this work 
have been made chapter 
book just published the United 
Charities Chicago. 

BASIC VENTILATION PRINCIPLES ADOPT- 
THE CHICAGO VENTI- 
LATION COMMISSION 

The report also contained four- 
teen basic principles regarding ven- 
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tilation that have been adopted 
the Chicago Ventilation Com- 
mission, follows: 

Resolved, that carbon dioxide 
the amount present ordinary 
expired air does not settle out from 
mixture air and 

Resolved, that carbon dioxide 
not the agent pollution ma- 
jor importance expired air. 

Resolved, that temperature 
68° with proper relative hu- 
midity, the proper maximum tem- 
perature for rooms artificially heated 
and ventilated. 

Resolved, that the present 
state knowledge impossible 
designate the particular harmful 
agent agents associated 
with expired air. 

Resolved, that large quantities 
when long continued, are cap- 
able producing some harm the 
human body when inhaled, regard- 
less the source gas, provided 
the oxygen percentage not greater 
than ordinary air. 

heat and move air enough for ade- 
quate ventilation currents than 
dilution. 

Resolved, that, neglecting hu- 
midity, the sum total heating 
room with stationary 
temperature equal radiation 
the walls, ceilings, and floors, plus 
the heat lost with the outgoing air. 

Resolved, that ventilat- 
ing currents air crowded 
rooms are desirable when arising 
from sources free from dust other 
injurious particles. 

Resolved, that those indus- 
tries where considerable CO, lib- 
erated the process manufac- 
ture, CO, not proper standard 
air pollution. 

10. Resolved, that the delivery 
certain volume air per hour 
per inhabitant given space does 
not necessarily constitute ventila- 
tion. 

11. Resolved, that cold weather 
occupied room this climate ex- 
cept with air previously warmed. 


12. Resolved, That heating and 
ventilating are separate questions 
and should always considered. 
When efforts are made amalga- 
mate them should borne 
mind that there are parts them 
that cannot amalgamated and 
must kept separate. 


13. Resolved, that 
midity one the most impor- 
tant factors ventilation from the 
standpoint health. 


14. Resolved, that economic 
from fuel standpoint maintain 
fairly constant relative humidity 
ventilation. 

The commission was composed 
George Mehring, Bro- 
naugh and Lewis, represent- 
ing the Illinois Chapter; Prof. 
Shepherd, representing the Chi- 
cago Board Education; 
Tonney, M.D., director labora- 
tories and, Stevens, M.D., 
commissioner health, represent- 
ing the Chicago Department 
Health. 

Following the reading this re- 
port, President Hoffman appointed 
and Whitten. 


Resolutions sympathy the 
deaths Barnard Talcott, 
the death his son, Green, 
were adopted, prepared 
auditing committee was also 
appointed, consisting James Mac- 
Ingalls. 

Before the session 
was voted appoint number 
new committees which are given 


page 16. 
EVENING SESSION, JANUARY 


Tuesday evening 
opened with the reading paper 
Byron Gifford “Pipe Line 
Design for Central Station Heat- 
ing.” This was followed the re- 
port the rating house heating 
boilers presented the committee 
consisting Edward Densmore, 
chairman, Reginald Bolton, 
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James Mackay, James Donnelly 
and Ralph Collamore. 

The report the tellers was then 
read and the following officers were 
elected: 

NEW OFFICERS 

President, Reginald Pelham Bol- 
ton. New York. 

First vice-president, John 
len, Ann Arbor, Mich. 

Second vice-president, 
Franklin, 

Treasurer, Scollay, Brook- 
lyn, 

Secretary, Macon, New 
York. 

Board Governors: James 
Hoffman, Lafayette, Ind.; August 
Kehm, Chicago; Carpenter, 
Ithaca. Y.; James Davis, 
Chicago: John Bradley, Louis. 


AFTERNOON SESSION, JANUARY 


special paper was presented 
the \Vednesday 
Frank Speller, metallurgical 
engineer for the National Tube 
Company, “Durability Welded 
Pipe Service and the Prevention 
Corrosion Pipes.” 

The reading the report the 
interpretation the society’s con- 
stitution, which followed, 
the appointment special com- 
mittee revise the entire constitu- 

The remainder the session was 
devoted the symposium ven- 
tilation, already referred to. 


MORNING SESSION, JANUARY 


The programme for Thursday 
morning included paper the 
“Ventilation the Capitol, Wash- 
ington, C.,” Nelson Thomp- 
son, which was read Clifford 

JANUARY 

The features ses- 
sion were report the effect 
air leakage and wind 
guarantees, which was read 
this committee, and report the 
committee legislation for New 
York Kimball, chair- 
man, which contained draft the 


new bill covering factories, 
which now under consideration. 

lution was passed unanimous 
vote, expressing the appreciation 
the society for the unflagging in- 
terest the work the society 
shown the retiring secretary, 
William Mackay, who has held 
the office for the past twelve years. 

This was followed the instal- 
lation for the newly-elected officers 
and the remainder the session 
was presided over the new presi- 
dent, Reginald Bolton. 

After topical discussion the meet- 
ing came final adjournment. 


THOSE PRESENT 


Hoffman, Lafayette, Ind. 
Bolton, New York. 
Chicago. 
New 
as. Mackay, New York. 
ohn Hale, Chicago. 
Boyden, Boston. 
Philadelphia. 
Munroe, Baltimore, Md. 
Whitten, Boston. 
Barton Garfield, New York. 
New York. 
Chas. Bishop, Lockport, 
Armagnac, New York. 
Shanklin, Charleston, Va. 
Chas. Young, Poughkeepsie, 
Jas. Donnelly, New York. 
Chas. Morrison, Boston. 
Newell Andrus, Brooklyn. 
Cushman, Cleveland. 
Chas. Fuller, New York. 
Kiewitz, New York. 
Geo. Farnum, New York. 
Geo. Greey, New York. 
Baltimore, Md. 
Frank Chew, New York. 
Harry Joannis, Chicago. 
Stewart Jellett, 
Snow, Boston. 
Pearce, New York. 
Gates, New York. 
McCann, New York. 
Macon, New York. 
Ritchie, New York. 
Jos. Graham, New York. 
Quay, New York. 
Arthur Ritter, New York. 
Walter Thompson, Elizabeth, 
Bushnell, Chicago. 
Philadelphia. 
Dumont York. 
Davis, Kansas City, Mo. 
Thomas, New York. 
Homer Addams, Philadelphia. 
Redding, New York. 
Snyder, New York. 
Marshall, New York. 
Hugh Barron, New York. 
Louis Collins, Geneva, 
Cryer, New York. 
Robt. Mayo, Jr.. Washington, 
ames Erskine, York. 
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Richard Hunt, New York. 

Thos. Barwick, New York. 
Geo. New York. 
Henry Mallory, New York. 
Seymour, New York. 
McKee, New York. 

Corbett, New York. 
Joseph Moore, Boston. 
Edward Mobley, Frederick, Md. 
Jos. Elliott, Frederick, Md. 

enry Lee, oston. 

Treat, New York. 

Grimshaw, New York. 

Speller, Pittsburg, Pa. 

Schmitt, New York. 
Hellerman, Philadelphia. 


Wm. Clark, Willimantic, Conn. 


Leland, Springfield, Mass. 
McCl oughan New York. 
Duffy, New York. 
Mosner, New York. 
Gombers, New York. 
Hanbury, New York. 
Chenoweth, Jr., Chicago. 
Curtin, Norwich, Conn. 
Sewar New York. 
David Rice, New York. 
os. Broderick, New York. 
Larocca, New York. 
ohn Eadie, New York. 
Stangland, New York. 
Geo. England, New York. 
Porter, New York. 
Wilson, New York. 
Gus. Regman, New York. 
Richard Hankin, New York. 


Dugalls, D., New York. 


Kimball, New York. 
Lisk, New York. 
Feldman, New York. 
Wm. Kent, Montclair, 
McKiever, New York. 
Berman, New York. 
Chas. Scott, New York. 
Lyle, New York. 
Perry West, Newark. 
Cooper, Boston. 
Gifford, Chicago. 
DeLorme, New York. 
Waldron, New York. 
Hoff, New York. 
Bradbury, 
Polglase, New York. 
Stevens, New York. 
Otto Reiner, Newark. 
William Johnson, Providence. 
Teran, New York. 
Petersen. New York. 
Rouse, Jr., New York. 
Tweedy, New York. 
Phillips, Philadelphia. 
Albert Franklin, Boston. 
Wm. Schoof, Jersey City. 
Frank Lord, Irvington, 
Huldmann, New York. 
Cushman, Boston. 
Slocum, Long Branch, 
Theis, Brooklyn. 
Merritt, New York. 
uther Gulick, New York. 
Fogg, Lansdowne. Pa. 
Dobson, Atlanta, Ga. 
oward Newman, New York. 
Wm. Bilyeu, Camden, 
Geo. Boston. 
Compte, New York. 
Atwood, Salem, Mass. 
Hill, Baltimore. Md. 
Frank Schreit, Mansfield, 
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Martin Kern, Providence, 
William Morgan, Philadelphia. 
Logan Fitts, Camden, 

Hatch, Boston. 
Geo Rinkenburger New York. 
Manyer, New York. 


Committees that Will Undertake Special 
Work during the Year 


committee Massachusetts serve 
for two years connection with the 
compulsory legislation. Proposed 
Whitten. 

committee three study the ad- 
visability heating and ventilating guar- 
antees. Proposed Barron. 

committee five revise the con- 
stitution and by-laws, which was re- 
ferred the report the committee In- 
posed Prof. William Kent. 

committee confer with commit- 
tee the American School Hygiene As- 
sociation standards ventilation. 

publicity committee three men 
from one locality secure publicity for 
the work the society and provide 
for the dissemination literature con- 
cerning heating and ventilating and sub- 
jects related thereto. 

Elliott, representative the building 
code commission Ohio, who will visit 
the East inspection heating and 
ventilating practice. 


The Annual Dinner 


The social feature the meeting was 
the annual which was held 
the second evening, January 25, the 
Grand Hotel, Broadway and street. 
The occasion was graced the pres- 
ence the ladies and proved most 
successful affair. 

President Hoffman acted 
master with President-elect Reginald 
Bolton his right and Past President 
William Kent his left. 

Professor Kent was the first speaker, 
responding the toast, 
After telling his experiences the 
early days the heating profession and 
the work such pioneers Prof. 
Woodbridge, Boston, and Prof. Bald- 
win, New York, Prof. Kent reviewed 
the developments that led the forma- 
tion the society. “The society,” said, 
“has labored under the usual defect 
having few men run it. Our young 
men have not been sufficiently taught the 
power the voice. You younger engi- 
neers should cultivate the habit get- 
ting your feet and expressing your 
views the meetings.” 

Speaking “Our Present Ambitions,” 
William Snow enumerated them 
this order: maintain high standard 
membership and make the member- 
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ship mean more; ambitions se- 
cure wider recognition; establish 
standards and ventilating 
work; make greater effort edu- 
cational work; maintain through com- 
mittees closer relations with other so- 
cieties; secure greater interchange 
knowledge and experience, great 
dearth information existing along cer- 
tain lies; excel good 
receptive new ideas the line 
progress and keep before the pub- 
lic the necessity ventilation. Mr. 
Snow urged the formation additional 
chapters the society. 


“Why not have our headquarters the 
United Engineering Societies building?” 
was sentiment expressed which was 
greeted with applause. This idea, may 
added, has since been carried into 
effect. 

President-elect Reginald Bolton 
spoke “Our Future Policy.” Mr. Bol- 
ton spoke the critical and interesting 
period through which the society now 
passing and predicted brilliant future 
for it. urged wider interest the 
part the society central station 
heating and expressed the hope se- 
curing closer relations with the National 
District Heating Association. 


“This society,” added, “has the psy- 
chological opportunity for solving the 
problem the prolongation human 
life and should lead the van the 
war against tuberculosis. This society 
has much interest hygiene 
ventilation and matter for con- 
sideration whether its name might 
enlarged include that subject.” 

Davis spoke for “Our New Mem- 
and told them that the way se- 
cure information was inaugurate dis- 
cussions speaking freely what they 
knew. “Tell others what you know,” 
said, “and they will probably tell you 
something you not know.” 

Monroe was called upon speak 
for “Our Near Members, the Ladies.” 
After paying his compliments them 
renewed the proposal hold the sum- 
mer meeting shipboard 
Michigan. 


Davis upheld the honor 
“The Glorious West,” describing the 
wonderful development Kansas City 
the starting point one the early 
trade routes across the plains. 

John Hale, speaking for “The 
nois Chapter,” told the preparation 
had made for his remarks looking 
the meaning the word “chapter,” ac- 
cording Webster—‘Noah, not War- 
added, sally that the diners 
were quick appreciate. looked 
upon the Illinois chapter, said, 
child the parent body and thought 
the society was danger race suicide 
unless were give birth additional 
chapters before very long. 


William Mackay, who president 
the St. Andrews Society New- 
ark, J., the toast 
“Bobbie Burns,” the day being the 152d 
anniversary the Scotch poet’s birth. 
recited poem Burns with true 
Scotch inflection and spirit. 


Harry Joannis spoke for “The 
Trade Press” and, paying his com- 
pliments his contemporaries, told 
some capital stories, concluding with ex- 
the interest felt the trade 
press the projects the society and 
the desire the press co-operate 
with the society, asking only equal 
degree consideration the part 
the officers and members. 


Side Lights the Recent Heating En- 
gineers’ Meeting 


Safety Cylinder Valve Co., Mansfield, 
distributed literature showing the 
operation the Triumph radiator valve, 
with non-rising stem, several styles, 
also the Triumph graduated 
vapor valve. The company was repre- 
sented the president, Frank Schreit and 
Cushman. 

Ilg Electric Ventilating Chicago, 
provided the members with circulars 
describing its direct-connected electric 
blowers and fans, showing the construc- 
tion their unusual-shaped fan wheels 
runners, well the company’s line 
Ilg automatic shutters for the pro- 
tection vent openings. Other matter 
described the company’s self-cooled ex- 
haust fans and portable ventilating sets. 


Drop Forging Co. New York, Jersey 
gave out circulars its Spar- 
tan chain pipe wrenches which the 
points advantage were enumerated. 
sample wrench was exhibition. 


Boynton Furnace Co., New York, had 
hand copies the Boynton Maga- 
zine for January, which contained 
much readable matter the way gen- 
eral philosophy well the con- 
structive merits the Boynton line 
heating apparatus. 


James Spear Stove Heating Co., 
Philadelphia, Pa., distributed card 
good wishes the fraternity. 


Incinerator Co. America, New York, 
had hand illustrated catalogues de- 
scriptive its apparatus, including the 
Incinerite, for the sanitary disposal 
garbage and refuse where originates. 
Consolidated Engineering Chi- 
cago, showed clever novelty the 
shape celluloid-backed blotter con- 
taining loosely fitted dial showing the 
applicability the Thermo Control sys- 
tem heating. means red 
blotter for background the effect 
the radiator different adjustments 
the dial Thermo control valve was 

clearly brought out. 
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Definite Basis for Rating Heating Boilers 


several years effort the 
American Society Heating and 
Ventilating Engineers 
reached definite basis for rating 
heating boilers. This basis now 
published the society rec- 
ommendation manufacturers and 
the heating generally. Its 
acceptance the trade expected 
give the recommendations the 
effect standard, although the 
society refrains from 
setting the proposed basis 
standard. 

The new method 
committee rating heating boil- 
ers, composed Edw. 
more, chairman: Reginald 
ton, James Mackay; James Don- 
nelly and Ralph Collamore. The 
report was accepted the society’s 
recent annual meeting New 

The new basis given herewith, 
practically full: 

The work done the committee 
Rating Heating Boilers has 
been accordance with the follow- 
ing vote the Society: “Resolved: 
That the sense this society, 


that the absence any 


for rating steam and hot water 
heating boilers, one should estab- 
lished, based coal consumption per 
square foot grate surface and 
ciency. 

order determine the method 
rating, first necessary de- 
cide what unit will used the 
output heating boilers, 
committee recommends that square 
foot direct heating surface 
used the unit rating, based 
upon the assumption that foot 
direct steam heating surface gives 
off 250 per hour, and that 
foot direct water heating sur- 
face gives off 150 per hour. 

order determine the output 
anv heating boiler the form 
heat know the heat 
value the coal burned, the rate 
combustion, and the efficiency 


the boiler. This committee consid- 
ers that within the province 
this society recommend stand- 
ard heat value for coal, upon which 
ratings shall based, and recom- 
mends that 12,000 per 
pound coal that basis. 

This committee considers that 
not within its province fix ar- 
bitrarily either the rate combus- 
tion for different sizes and makes 
boilers, the efficiency differ- 
ent sizes and makes boilers, be- 
lieving that both these are func- 
tions the manufacturer. Conse- 
quently, this committee suggests 
that all ratings heating boilers, 
the standard The American So- 
ciety Heating and Ventilating 
Engineers shall based the 
square feet steam radiation 
water radiation, with the values giv- 
above, accompanied definite 
and stated rate combustion and 
boiler efficiency each case. 

must understood that the 
ratings, whether based steam 
hot water surface, include not mere- 
the actual radiators connected, 
but what might called the “equiv- 
alent value” all radiating surfaces, 
including piping, valves, etc., be- 
the supply nozzle the boiler 
and back the return outlet the 
The reason for suggesting 
the use square feet direct ra- 
diation the basis instead the 
that there thus avoided 
change from the present estab- 
lished methods, which the lay- 
man buyer largely accustomed 
unit with which the layman 
very much less familiar, and conse- 
quently, more puzzling. 

may objected that this seem- 
cost failure take into account 
all the variable conditions, such 
temperature flue gases, power 
draft, temperature feed water, 


pressure which steam boilers are 
run, but this connection 
noted that the efficiency the 
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boiler, which stated the 
manufacturer, necessarily takes in- 
account all these things. 

This committee considers itself 
not warranted going further than 
suggest that the should 
steam pressure per square inch for 
steam boilers and 180° supply 
temperature for water boilers, and 
should assume ordinary gravity re- 
turn each 

the opinion this committee, 
however, that the exact conditions 
under which the efficiencies are 
mined the seciety, just the 
conditions under which power boiler 
tests shall and the results 
recorded, have been determined 
the American Society Mechanical 
Engineers, but this 
lieves that this work should un- 
testing which should engaged 


this particular standardization 
alone. 

accordance with the above this 
committee makes the following rec- 

That the unit output heat- 
ing boilers foot direct 
steam radiation, assumed give off 
heat the rate 250 per 
hour, square foot direct hot 
water radiation assumed give off 
heat the rate 150 per 
hour, and that for the purpose 
determining the load any reduced 
boiler, all the radiating surfaces, 
whatever nature, reduced 
“equivalent direct steam” “equiv- 
alent direct water radiation.” 

That all ratings heating boil- 
ers accompanied statements 
the rate combustion pounds 
coal per square foot grate and 
the the boiler; the 
efficiency the ratio the total 
heat units given off between the sup- 


RATINGS CAST IRON BOILERS TERMS SQUARE FEET 
DIRECT STEAM RADIATION PER SQUARE FOOT GRATE AREA, 
WITH DIFFERENT RATES COMBUSTION AND DIFFERENT BOILER 


EFFICIENCIES. 


Coal heat value 12,000 per pound; (6) boiler 
=ratio heat given off beyond nozzle heat-value coal burned; one square 
foot direct steam radiating surface gives off 250 per hour. 

radiating surface giving off different amounts heat than 250 
per hour per square foot may reduced direct 250 
per hour per square foot for use connection with this table. 


BOILER EFFICIENCIES. 


Coal (Per Cent.) 

per 50.0| 52.5 55.0| 57.5 60.0 62.5| 70.0 75.0 

Ft. 

Grate 

per SQUARE FEET DIRECT RADIATION. 

Hour. 


EXAMPLE TABLE.—If lbs. per sq. ft. grate per hour are burned under 


boiler, the efficiency which 60% with sq. ft. grate, what will the capacity 
the From the table, the radiation surface per sq. ft. grate=115.2 sq. ft., 
that the total for sq. ft. grate= 691 sq. ft. direct steam radiation. 
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ply nozzle the boiler and the re- 
turn outlet, the total 
given off the com- 
bustion the coal, the basis 
12,000 per pound coal, 
the periods between firings being 
stated. 

That the committee tests 
requested the society stand- 
ardize the conditions under which 
shall determined accordance 
with the above definition. 

That the society takes steps 
obtain the boiler 


manufacturers adopting the above 
recommendations the rating 
their that is, have all boil- 
manufacturers rate their boilers 
suggested above and publish the 
rate combustion and the efficiency 
the boiler for each rating. 

Attached hereto will found 
table showing ratings per square 
foot grate surface, for boilers 
different efficiencies with different 
rates combustion. This table has 
been prepared show the range 
over which ratings may vary with 
various rates combustion and ef- 
ficiencies. 


Dust City Air 


(Continued from 


The consumption iron New 
York, and the resolution the metal 
into dust, the most remarkable, 
most disfiguring element the city 
air. you look any our white 
buildings, such the Metropolitan 
Life Insurance Building, Twenty- 
third street and Fourth avenue, you 
will see stained from top 
bottom—stained yellow. stain- 
much more deeply the bottom. 
than the top. you examine the 
Chemical Bank building Broad- 
way, you will find the same true. 
But there the stain more marked. 

Our City Hall itself was cleaned 
sand-blasting about three years 
ago, and when entered recently, 
was struck the deep orange 
color the lower part the build- 
ing. Now that the center 
little park. The iron dust produced 
the wear and tear trolley cars 
the surface, those the sub- 
way nearby and the elevated 
road, not mention the great 
amount iron dust from machinery 
and from horses’ shoes, had been 
carried the air the City Hall, 
and there, the aid moisture, 
had become resolved into yellow 
stain. 

When the 
Building began stained, dis- 


January issue.) 


cussed the question with some 
the engineers and architects that 
building, and suggested them the 
cause the trouble. one the 
largest buildings the city, and 
one the most ornamental. 

Their view was that there was 
iron the marble. But went 
Tuckahoe, where the marble came 
from, and found that houses had 
been built the country not far 
from there the same material and 
had stood many vears without any 
stain. 

And then collected dust from 
the Metropolitan Building—collect- 
top, which great distance from 
the sidewalk. always found iron 
particles the dust, and always 
sufficient amount account for the 
results. 

would interesting thing 
for anv one here who all con- 
cerned about dust, and curious 
know how much iron there float- 
ing around the atmosphere 
breathes, scrape little dust, 
—perhaps from book-case, 
somewhere else his home of- 
common ten- fifteen- 
cent horseshoe magnet and pass 
over the dust. Or, preferably, the 
dust scattered piece paper, 
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take the magnet and pass back and 
under the paper. the last 
case with the magnet moving under 
the paper, the sharp eye will see 
some the particles rearing them- 
selves their hind legs, 
speak, and waving back and forth 
accordance with the amount mag- 
netic attraction beneath. 

have never found any dust 
the city New York that has not 
had iron it. Unless dissolved 
long-continued exposure the 
weather, the particles retain their 
sharp. bladelike form. 

METHOD PREVENTION 

There way prevent much 
the iron dust the subway, and 
that way has been employed the 
Central Underground London. 
The Yerkes Tubes, London, 
called, have given iron brake 
shoes and use fiber brake shoe. 
These brake shoes are economical 
and prove excellent remedy 
where such amount disfigur- 
ing dust produced the New 
York subway. 


DISCUSSION 

Dr. 
sterile dust from the wear 
and tear the pavements and 
from building material, inhaled 
quantities, apt irritate the deli- 
cate membrane the respiratory 
tract and thus make more suscepti- 
ble the invasion pathogenic 
germs, the necessity the sprinkling 
and proper cleaning streets insist- 
upon Dr. Soper’s paper self- 
evident. Street-car 
should obliged have the car 
tracks sprinkled regularly through- 
out dry this they can easily 
running sprinkling cars the 
tracks, 

Beating carpets backyards and 
shaking rugs out the windows 
often nuisance and should re- 
tricted certain hours. The use 
the pneumatic process should en- 
couraged and facilitated, and the 
managers all public buildings and 
large establishments 
obliged use this method clean- 
ing. The cleaning schools should 


done the same process. Sweep- 
ing and dusting the old-fashioned 
way our school rooms should 
absolutely done away with. 

While not exactly differ from 
friend Dr. Soper when speaks 
approvingly Hessler’s idea the 
danger winds the health hu- 
man beings, would wish also 
show the beneficial action winds. 
there ever was windy city 
certainly Chicago, yet Chicago one 
the healthiest cities the United 
States, and while gladly bear hom- 
age the men the head its ex- 
cellent sanitary supervision, and par- 
ticularly good friend, the hon- 
orable commissioner health, Dr. 
mind that the wind which the city 
Chicago much exposed, and 
which sweeps away all poisonous 
gases, small degree responsi- 
ble for its healthy condition. Let the 
builders future cities bear mind 
that city situated high ground, 
with wide streets where the 
can sweep through, will healthy 
city and relatively free from tubercu- 
losis, pneumonia, grippe and other 
infectious diseases the respiratory 
organs. 

nothing add regard what 
regard the dust and bacteria the 
air. should, however, like em- 
phasize one point which Dr. Soper 
refers only briefly. The quality 
bad air which know chiefly 
important—the only quality, fact, 
regard which have any 
clear-cut experimental evidence 
danger health—is the physical 
quality high temperature com- 
bined with moisture. Even here 
much need further investigation, for 
the study the hygiene and sanita- 
tion the air has been perhaps the 
most neglected all branches 
sanitary science. very clear 
from Professor Haldane’s English 
experiments that the crucial test 
the quality air reading the 
wet-bulb thermometer. While very 
high temperatures can endured 
the air dry, Dr. Haldane showed 
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that moderate physical work led 
marked rise body temperature 
soon the wet-bulb temperature 
passed 78°. this point the 
mechanism the body serious- 
upset that practically condition 
fever sets in, may sure that 
long before this there not only dis- 
comfort, but actual danger. 
probably safe, the light all the 
facts, set 70° the wet-bulb 
danger point which should never 
exceeded. Dr. Soper does not give 
the wet-bulb temperatures directly, 
but from figures for dry-bulb tem- 
perature and relative humidity pub- 
lished the Technology Quarterly 
several years ago, appears that 
during October, 1905, the wet-bulb 
temperature the subway was oc- 
casionally least between 75° and 
80°. would great interest 
obtain readings indicating the pres- 
ent conditions the subway, but the 
extreme discomfort one experiences 
using during rush hours suf- 
ficient evidence that conditions are 
still exceedingly bad. 

difference opinion between Dr. 
Knopf and myself with reference 
the effect winds health. 
conceivable that even large wind 
movement, such occurs some 


parts the United States, may 


beneficial health, although 
difficult understand just how much 
wind required. certain that 
without some movement wind, life 
the earth would unendurable. 
count upon natural movements 
air ventilate our cities. Our 
streets and houses are ventilated, not 
artificial means, but currents 
air which are set the move- 
ment wind from one point an- 
other. surprising see how 
thorough this effect. Wind pene- 
trates our clothing and our homes 
matter how closely may locked 
up. 

There difference between wind 


and draughts. remarks 


ing the possibly injurious effects 
too much air movement subway 
station refer the piercing currents 


cold air which form draughts. Dr. 
Knopf, sure, will agree with 
that strong current air, relatively 
small volume and differing ma- 
terially from the surrounding tem- 
perature, not wholesome thing 
encounter and that when this condi- 
tion indefinitely repeated may 
become dangerous. 

Professor Winslow has called at- 
tention subject large and 
growing importance the matter 
air analysis; that is, the part which 
health and comfort human beings. 
all know that cold and heat can 
borne even when extreme, pro- 
vided the air not damp, say. 
are familiar with the sultry 
days summer and the raw weather 
winter along our coasts that 


unnecessary speak the dis- 
agreeable sensations which result 


from dampness. Most have 
vague belief that damp weather, 
hot cold, unhealthy, but 
many will new that 
degree humidity should have been 
determined beyond which injurious 
consequences health result. 

far the New York subway 
concerned, the relative humidity was 
less the subway than outside, and 
for simple reason. The absolute 
humidity was about the same, but 
the greater heat the subway made 
the relative figure less. Relative hu- 
midity means, course, the amount 
aqueous vapor which was present 
compared the greatest amount 
which could present, this ratio 
being expressed percentage. 

The general air the New York 
subway was found fairly good 
investigations, except for the 
metallic dust. The dust could large- 
prevented the use fiber 
brake shoes. Such shoes have been 
successfully employed Europe, 
but, far know, have never been 
used American subways. They 
have many mechanical advantages 
and are said fully economi- 
cal metallic brake shoes. Fiber 


brake shoes are more sanitary than 
iron brake shoes because their dust 
less harmful than iron dust. 
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The Value Good Ventilation* 


SEVERANCE 


The widespread interest the cam- 
paign against tuberculosis which has 
grown rapidly the last few 
years has served publish the fact 
that one the most important pre- 
disposing factors tuberculosis and 
pneumonia bad air. air 
brought about absence faulty 
ventilation. Another fact which has 
been developed during this same cam- 
paign that not only the health 
greatly improved and the power 
resistance the body against disease 
greatly strengthened 
pure air, but much more efficient work 
being done those studying and 
working well-ventilated rooms. 
The plea for good ventilation, then, 
may based two points: 

First. Health, the prevention un- 
necessary sickness and death. 

Second. Economy, the increase 
the efficiency the occupants. 

One the common excuses for not 
having systems ventilation build- 
ings that they cost money. But 
lives can saved, sickness prevented, 
less time taken out account 
sickness, and more efficient work done 
rooms buildings where there 
good ventilation, the ex- 
cuse sounds very weak. 

surprising how many buildings 
are not provided with any system 
ventilation whatever—buildings 
which numbers individuals come 
together daily for several hours’ con- 
tinuous work study. such 
buildings are schoolhouses, the lack 
ventilation, therefore bad air, can 
looked upon responsible for 
many deaths from -tuberculosis, the 
children having been 
ceptible during their school days, and 
dying between the ages twenty and 
twenty-five—in the very prime life. 
the buildings are factories, work- 
shops stores, much 
work will done the occupants, 
much more time will lost ac- 
count sickness the employees, 

*Read the annual meeting The American 


Society Heating and Ventilating Engineers, 
New York, Jan. 24-26, 1911. 


and the employees themselves will 
rendered susceptible many germ 
diseases. Such buildings should 
provided with ventilation. will 
economical the end. 


Sometimes there are serious 
buildings that are provided with 
ventilation systems. For example, 
school building may have provison for 
pure air supply that only operates 
when the heating plant opera- 
tion. Then the rooms are ventilated 
during the cold months and depend 
their natural ventilation through 
the doors and windows all other 
times. have noticed this fault 
many public school buildings. With 
the present availability electricity 
for power drive fans there seems 
little excuse for this. Another 
example: found recently com- 
pleted hospital one our large 
cities wth the fresh air intake close 
proximity the outlet the ven- 
tilating shaft from the kitchen and 
laundry. 

Another and very serious 
the failure provide ventilation for 
toilet rooms school houses and 
other buildings which all the other 
rooms are ventilated. The very rooms 
that need have the bad odors and 
foul air removed from them are ne- 
glected! Newly constructed college 
and technical school buildings have 
had this unsanitary condition thrust 
upon them. 

Many buildings are provided with 
apparatus for supplying pure but 
with means for regulating the 
amount moisture the air. Con- 
sequently, the air usually too dry. 
excellent discussion the 
Dry Air may found 
go, the American Journal Pub- 
lic Hygiene, June, 1910. this pa- 
per the author proves that the air 
many our school rooms “is drier 
than that the driest desert the 
face the earth.” goes 
say that his school, when the 
rooms are provided with humidified 
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air, temperature 62° 64° F., “we 
are clear-headed and feel well. When 
the new air was introduced cut 
down the number cases office 
and cooler air saves one-fifth the 
coal well adding vitality and 

These faults and defects our 
ventilated and unventilated buildings 
should remedied bring about 
more healthful condition, well 
bring about more efficient and more 
economical operations. 


IMPORTANT IMPURITIES INDOOR AIR 


The important impurities the air 
buildings are the form gases, 
odors and dust. the list the 
gases frequently find carbon di- 
oxide mentioned the most impor- 
tant. rarely exists the air suf- 
ficient quantities actually pois- 
onous our bodies, and believe 
that its importance lies only its 
being danger flag, pointing out the 
possible presence other and more 
harmful things. 

the carbon dioxide room har 
come from the combustion some 
fuel which the combustion has not 
been complete, carbon monoxide may 
present which poisonous very 
small quantities. Escaping illumina- 
ting gas may cause its presence 
room building. the carbon di- 
oxide has come from the lungs 
human beings will then indicate the 
possible presence germs disease 
which will the rooms build- 
ings the form dust: not that 
the germs shall have come from the 
lungs, but from bodies and cloth- 
ing the 

think too much importance has 
been attached the amount car- 
bon dioxide rooms. may serve 
very crude measure the purity 
the air, but doubtful its 
value standard which test 
the efficiency system ventila- 
tion. Rooms which the carbon di- 
oxide has been shown less than 
the maximum permitted authorities 
have some cases given rise head- 
aches and drowsiness. 

believe that examination into 


the purity the air 
where ventilating system has been 
going instilled should in- 
volve much more than simple and 
rather doubtful test for carbon dioxide. 
The humidity, the amount dust, the 
number people, the character 
the employment the occupants, the 
number continuous hours occupied, 
the climate, the height and shapes 
the rooms, the nature the outside 
air, the methods and times dusting 
and sweeping, all these and many other 
factors must taken into account, 
and the system then installed which 
will give the best results. 

sonable lay down rules stand- 
ards for ventilation systems 
for the water works engineer say 
that one method standard water 
purification must applied all 
cases. Each city has its own peculiar 
conditions, its own problems water 
purification solve. Just so, be- 
lieve, each building, and each room 
building, has its own problems 
ventilation solve. There should 
closer connection between the work 
the architect and that the heating 
and ventilating engineer. More care- 
ful work will bring about more health- 
ful and more economical conditions. 


The United States Bureau Mines 


The newly created Bureau Mines 
the Department the Interior will here- 
after conduct the investigation fuels 
which has heretofore been undertaken 
the Technological Branch the 
United States Geological Survey. The 
act creating the new bureau became ef- 
fective July 

originally approved, the law con- 
templated the transfer the entire 
Technologic Branch, the mine accident 
investigations, fuel investigations, struc- 
tural materials investigations, the entire 
personnel, property and equipment, the 
Bureau Mines, but the Sundry Civil 
Appropriation act, approved June 25, 
amended the law such extent that 
the structural materials investigations, 
including the personnel and equipment 
for these investigations went the Bu- 
reau Standards, Department Com- 
merce and Labor. The Bureau Mines, 
therefore, includes the mine accidents 
and fuel investigations for which ap- 
propriation $410,000 was made Con- 
gress. 
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Standards Ventilation* 


The harm that done bad air 
falls into two groupings. The first 
the air-borne infections, such 
colds, bronchitis, pneumonia, con- 
sumption, anterior poliomyelitis, and 
cerebro spinal meningitis, and, 
small measure, smallpox, diphtheria, 
measles and scarlet fever. this 
group the harm which done shows 
itself rather promptly. speak 
this group quick-acting. The 
second group that air-caused 
conditions. They are the slow-acting 
intoxications causing 
drowsiness, mental hebetude, ane- 
mia, headaches, flabbiness 
creased susceptibility infections. 


has been found impossible 


apply the ordinary principles eti- 
ology carrier mediums. For exam- 
ple, accepted that typhoid fever 
milk-borne, yet one has isolated 
the typhoid bacillus any milk which 
was causing typhoid fever. This 
true water and air. Therefore 
cannot more specific than say 
that air which has general bacterial 
content over certain figure pre- 
sumptively harmful. The same prin- 
ciple applies with regard the sec- 
ond group. 

The harmful constituents quali- 
ties expired air are not understood. 
For that matter, canot say just 
what harmful any other excre- 
ment. Analyses and experiments with 
feces have never made possible 
just what element therein causes 
harm; one has ever isolated the 
toxic substance urine; but can 
assumed that they are objectiona- 
ble and from the health 
standpoint. These things are true 
expired air. 

SINGLE STANDARD VENTILATION 

Therefore with air there can 
single standard efficiency ven- 
tilation the present state our 
medical informa- 
tion. The standard must com- 


*Read the annual meeting The American 
Society Heating and Ventilating Engineers, New 
York, Tan, 24-26, 1911. 


plex composed standards dif- 
ferent qualities air and different 
methods procedure handling the 
air. Some these can quite defi- 
nitely stated; some are still vague 

ventilation, not the stand- 
ard the complex standard every- 
thing hygiene and sanitation? For 
that gets lots sunshine its in- 
terior, the ventilation standards can 


-be lowered 20% with safety the 


basement where sunshine cannot get 
in, then the standard should 20% 
over the normal, or, hospital, the 
standards must higher than else- 
where, because the general health rate 
lower; or, people bearing poten- 
tial infection are jammed very close 
together the standard must higher 
than where occupation very 
or, hygiene and cleanliness are 
very high standard the ventilation 
standard can lowered. 

The standard complex theoretically 
should “such that inhabitant 
should harmed immediately ul- 
timately the air the place ven- 
order that this may 
brought about necessary that 
every factor standardized. 
standardize one and leave the others 
untouched may may not accom- 
plish the result according the laws 
chance. This, however, not 
scientific. standard ventilation 
must consist many standards. 


DUST CONTENT 


series dust standards should 
adopted. These standards should 
vary according the harmfulness 
the dust. Where the nature the 
business makes organic dust, g., 
milling, the amount dust allowed 
should high. Where the business 
produces inorganic, inodorous dust 
should low, g., metal polishing. 
should intermediate where the 
dust odorous, g., painting. 
should also take into consideration 
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contamination the dust, 
g., carpet cleaning, janitor service. 

the dust made the premises 
the dust inorganic more harm- 
ful than organic. 

All these factors must taken 
into consideration determining 
formed suggest such standards 
quantity. 


HUMIDITY 


ards. Air which too wet too dry 
unhealthy and uncomfortable. 
too dry desiccates mucous mem- 
tions. too moist its conduc- 
tivity too high and determines in- 
fections. hold the humidity fairly 
uniform permits comfort under 
wider ranges temperature. per- 
mits more air currents. 

Suggested standard: 60% 80% 
relative humidity, 10° 20° 
maximum difference between inside 
and outside humidity. The method 
determination the wet and 
bulb thermometer. 


TEM PERATURE 


Probably temperature standard 
the most imperative all. also 
the most easily inspected and judged. 

Whenever the temperature the 
air room mounts higher than.70° 
the air the aerial envelope 
the human body and the air the 
breathing zone has practically 
tendency displace itself. 
therefore both unhealthy and uncom- 
fortable. fresh air can blown 
against the body into the breathing 
zone with sufficient force displace 
the air these locations, higher 
temperatures are harmless. other 
words, the body purges itself the 
harmful contents exhalation and 
expiration heating the air which 
they are discharged. This force 
ample long the environment 
is, say, 65° 68° and below. 
the temperature the environment 
passes this point harm results, unless 
currents the same greater power 
are substituted therefor. 


SUGGESTED STANDARDS WHERE THE AIR 
FREE FROM APPRECIABLE 
CURRENTS 


The temperature should not rise 
about 65° When the air currents 
are moderate the temperature should 
range from 68° 70° When the 
temperature passes 70° the air cur- 
rents should traveling not less than 
ten miles hour when they strike 
the body and the head zone. 

Methods gauging: Thermome- 
ters properly placed with regard 
heating, lighting, occupation, radia- 
tion, convection and conduction. 

CARBON DIOXIDE 


establishing standard for car- 
bon dioxide well bear mind 
certain fundamental facts: 

(a) The carbon dioxide produced 
the human body harmful agent, 
but not violently so, imme- 
diately so; neither the most 
harmful agent quality expired 

(b) good index pollution 
when animal life practically the 
only agency production operating 
the area which being judged. 

(c) While the CO, produced 
harmful, air containing given con- 
tent CO, much less than 
air containing the same proportion 
CO, animal expirations. 

(d) CO, readily diffusible gas, 
and therefore given room the 
proportion CO, the same all 
points, regardless temperature con- 
ditions and location agencies pro- 
duction. Diffusion requires little 
time; therefore, room with up- 
rising air there slight excess 
the ceiling, there slight excess 
air outlets regardless whether they 
are located the floor the ceiling. 
impossible keep all the 
air around lights, etc., from rising, 
there always very slight ceiling 
excess even downward ventilation 
installations. 

Therefore, the amount CO, 
room should not pass ten parts per 
10,000, all being produced 


other agencies can pass this figure. 
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should regulated for each indus- 
try. For example, the brewing in- 
dustry the CO, will probably un- 
associated with any other harmful 
substance, therefore could safely 
allowed pass 30. 

brick burning would probably 
associated with considerable 
therefore would not compatible 
with comfort. 

Methods: The Rogers modification 
the Peterson-Palmquist apparatus 
the best thing have. 

There great need for some sim- 
ple approximate test. 


ODORS 


impossible standardize odors. 
The personal equation large 
factor that certain rules can 
applied. Generally speaking, odors 
good rather than harm. order 
rid them ventilation becomes 
masterful; practically every 
other circumstance suggestive. 
Under 
think the air should certain 
there more less mildly. When 
there are odors force 
where should go. that odors 
make for ventilation they good. 
The aromatic substances which 
ordinarily encounter are not all 
toxic immediately remotely the 
doses which they are contained 
the air. If, the other hand, for 
example. the odor the stock vards 


tries lessen them putting down 
the windows, she will get bad ventila- 
tion her home and thus indi- 
rectly harmed. 

Another indirect effect odors 
this: Cooking odors are not all 
harmful. They are not objectionable 
some people any time. other 
people they are welcome some times 
and objectionable others. Never- 
theless. hotel which 
kitchen odors get into its bedrooms 
would avoided the traveling 
public. Again, the cooking odors 
which come from the stock yards are 
not harmful, vet man renting 
buying house, and being under 


odorous neighborhood, would not 
so. From the standpoint odors there 
but one thing and that is, 
make the premises nearly neutral 
possible. Beyond this standard- 
izing possible. 

The removal odors easy where 
the odoriferous air warm. For ex- 
ample, kitchen. Here the method 
direct and immediate upward re- 
moval, placed that cross currents 
are reduced minimum. the 
other hand, the odor ice boxes 
removed direct downward flow 
air. the temperature does not aid, 


for example, shoe establish- 


ment, paper establishment, small 
ice box installation, reading-room 
library other place with many 
body odors, about the only available 
method periodic blowing out 
wind through open windows, com- 
pressed air vacuum. There 
satisfactory method determining 
odor pollution except special cases 
for example, ammonia. 


FEEL 


There way standardizing 
the feel air. The personal equation 
case odors. The feel draft 
which would highly agreeable and 
stimulating one man would cause 
the next grave dissatisfaction. And 
yet there must something the 
feel which cannot analyzed. 
sense which should great 
value could develop set 
“feelers” who would the judge 
and jury. What makes impossible 
the individualism the feelings. 
There very definite something 
the better feel and aired 
bed the atmosphere which irritates 
enough stimulate but not enough 
that such individualism that dis- 
played the draft crank makes the 
feel unavailable factor ventila- 
tion. 


the present state public in- 
telligence ventilation the engineer 
who invites and stimulates criticism 
the basis the feel making 
insurmountable trouble for himself. 
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There instrument apparatus 
measure the feel ventilation. 


VOLUME AIR 


There need for standard 
volume air per inhabitant part 
composite standard. the only 
standard has probably been the 
basis more so-called ventilation 
than any other item. Ventilation 
based volume alone has not made 
good—could not expected make 
good. considering volume varia- 
tion the standard required. 
the British Parliamentary Commission 
have well said: “It not much 
the volume air which you put 
where and how you put in.” Four 
cubic feet air will contain enough 
oxygen supply man’s needs for 
one hour. However, impossible 
extract all the oxygen from the 
air. This would then represent the 
ultimate theoretical possibility. Seven- 
teen cubic feet air will furnish 
enough extractable oxygen for man 
for one hour. Let call this the 
theoretical would sup- 
ply all that was needed calm, 
cool, idle man the foul exhala- 
tion air high CO, and moisture 
was kept entirely away from the in- 
spired air. 

given installation the quantity 
air needed inverse proportion 
the separation these two airs. 
can arrange our inlets and outlets 
right, and hold our window and wall 
chill minimum, 400 cu. ft. per 
person per hour would not far 
wrong. promote mingling 
the good and bad air, 2,000 cu. ft. 
per hour required. make 
provision for removal, and have none 
through leakage, 10,000 
more cubic feet required. 

Therefore, can have standard 
varying from, say cu. ft. per in- 
proportion are able maintain 
the head and body the occupant 
current moving steadily one di- 
rection. The end the scale 
always unattainable. ought 
able maintain enough freedom from 
cross currents make from 500 
1,000 proper. Where try bring 


about development cross currents 
have never seen 2,000 suffice. 

Therefore should say installa- 
tions where there intelligent effort 
move the air uniformly one di- 
rection, 400 1,000 cu. ft. per hour 
per inhabitant would 
where diffusion the principle em- 
ployed, 2,000 3,000 cu. ft. per hour; 
where leakage employed, say,.5,000 
10,000 cu. ft. per hour. 

Method: There not much differ- 
ence between the wheel and the pres- 
sure anemometer. Each moderately 
accurate. 

CUBIC FEET SPACE 


proper standard ventilation 
must take into account the cubic feet 
space per inhabitant. But this also 
must with proper regard for the 
sole standard will oftentimes serve 
entrench bad ventilation conditions. 
For example, such condition pre- 
vails the present factory law 
Illinois. Badly ventilated factories 
which conform this law are 
better legal position than they were 
under general police powers. 

This standard considerable 
moment standards volume air 
furnished. there large cubic 
content air per inhabitant there 
must increase the volume 
air per hour per inhabitant. fig- 
uring cubic content air neces- 
sary know how much the prod- 
uct due height and how much 
due length and breadth. the 
height ceiling ft., obviously 
the upper ft. air does not give 
the same factor utility that 
the ft. The maximum utility 
comes from the air which below 
point, say, ft. above the breath- 
ing zone. 

There should one standard for 
rooms with ft. ceilings and another 
for higher ceilings, say, 10, 20, ft., 
And, finally, nearly everything 
depends upon the volume air fur- 
nished. street car which 
packed the last floor inch with 
people there about cu. ft. air 
space per passenger not displaced 
the bodies the passengers the 
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seats and other furniture. This is, 
course, impossible condition af- 
fairs air not properly furnished. 
not markedly deleterious con- 
dition summer type car, and 
may made passable furnishing 
air flowing the proper rate and 
uniform direction. fact, small 
cubic feet space with control the 
volume and direction air repre- 
sents the maximum economy use 
ventilating air compatible with 
efficiency. 

One thousand cubic feet air per 
inhabitant the usual standard for 
10-ft. ceiling. should raised for 
for lower can also 
lowered when there guaranteed 
ventilation efficiency. 


AIR CURRENTS 


Next temperature and humidity 
that which adds most the discom- 
them. The morguelike stillness 
certain places means that there 
force change the air the aerial 
envelope the breathing zone ex- 
cept the difference temperature be- 
tween the expired air and the sur- 
rounding air, and when the room 
temperature passes 70° this force 
very slight. the other hand, the 
thing which people probably complain 
most frequently draft. 

Ventilation standards will mate- 
rially improved they establish: 

First. Unoccupied zones around in- 
lets and outlets. 

Second. Temperature incoming 
air graded according occupation 
inhabitants. 

Third. Rapidity flow incom- 
ing air. 

Fourth. Efforts control, not 
prevent, currents within the room. 


have standards suggest. 
BACTERIAL STANDARD 


bacterial standard for air just 
for water for milk. Beyond this 


time. 


Purity Moisture Indoor Air 


The purity the moisture con- 
tained the air well the mois- 
ture itself matter that now at- 
tracting increasing attention the 
part heating and ventilating en- 
gineers. This phase the subject 
was discussed length Charles 
Honiball the recent meeting 
the (British) Institution Heating 
and Ventilating Engineers. Accord- 
ing abstract Mr. Honiball’s 
paper, made writer The 
Plumber and Journal Heating, 
London, Mr. Honiball stated that 
considering the hygrometric condi- 
tion the air rooms enclosed 
all sides and its effect the human 
system, regard should given not 
only the relative humidity the 
vapor the air, but also its hy- 
grometric purity compared with the 
vapor pure water. large 
amount water introduced into 
the air the room the respira- 
tion the occupants, the combus- 
tion gas, the vapor the liquids 
used the room, and from other 
sources the room. Since vapor from 
such sources might regarded 
impurities and detrimental health, 
desirable that the relative 
amount such vapor added every 
cubic foot the entering air should 
kept small possible ef- 
ficient ventilation. 

The amount moisture given off 
the skin and lungs healthy 
person varies, but taking the amount 
from the skin and lungs together, 
may assumed about 550 
grains per hour, enough raise the 
relative humidity the vapor 
380 cu. ft. 60° from 75% 
complete saturation, that 
cu. ft., from 75% 80%. 


With oil fuel, possible ob- 
tain much higher efficiency from 
boilers than with coal, both 
with direct steam and hot blast in- 
stallations. some tests the figures 
show from 334% 50% greater 
evaporation with DAvis 
before the Heating Engineers’ Soctety. 
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POINTS brought out 

recent discussion ventilat- 
ing methods may fairly called 
important. One the apparent un- 
reliability measuring the purity 
air the amount carbon 
dioxide content. The other the 
new theory support the prac- 
tice opening windows the 
ground that the human body needs 
occasional temperature changes 
the atmosphere order renew 
the “air envelope” immediately sur- 
rounding the body. Even admit- 
ting the force the suggestion 
regard changes temperature, 
will difficult convince the 
ventilating engineer that the proper 
ject through the opening win- 
dows. The chilling effect in- 
rushing air winter temperature, 
say nothing the revolutionary 
effect the proposition the 
present arrangement and operation 
heating and ventilating appa- 


ratus, will probably enough 
itself lead some solution 
the matter without retracing the 
more important stens the de- 
velopment present day practice: 

“They speak open windows,” 
was the comment one prominent 
engineer, “but they mean 
This can accomplished with the 
present systems easily and 
effectively opening the win- 
dows.” 


DEPLORABLE tendency that 
seems the increase, 
this country, least, the prac- 
tice, which has degenerated into 
habit, one’s com- 
petitor, his business methods, the 
goods handles and the men 
employs. The habit not confined 
salesmen the heat close 
competition. has penetrated the 
heart the trade itself and comes 
with tiresome monotony from the 
heads firms down the minor 
employees. There constant 
harping the alleged grave defects 
the apparatus devices one’s 
nearest competitor which always 
develops into endless chain 
abuse inevitably leading back 
the original link. One the curi- 
ous things about this manner do- 
ing business that the “knocker” 
seems entirely oblivious 
the fact that and his goods are 
being made the target the same 
quality vilification the object 
his attacks. The better element 
the trade sick and tired 
this un-American 
has spread like miasma over its 
commercial life, even extending 
the engineering profession which 
has gripped with equally baleful 
effects. 
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Pipe Line Design for Central Station Heating 


The author will endeavor outline 
method has used designing 
central station heating pipe lines 
size and capacity, and give such in- 
formation and facts has found 
reliable, also some curves which 
has found trustworthy. 

not the intention convey the 
idea that this method the most per- 
fect, but rather explain the method 
with the hope bringing out dis- 
cussion along the lines this paper. 

the design central station 
heating plant two things must defi- 
nitely determined: the location the 
central station and the amount and 
location the business served. 
The location the power house 
should governed the location 
the territory served: also the 
urgent need switch for fuel pur- 
poses. fact, about the same things 
determine the location 
plant would determine the location 
any central station. 

many cases very difficult ascertain, 
owing the uncertain growth the 
and the fact that necessary 
for reasons have, pos- 
sible, every foot pipe line earning 
some return the money invested 
it. New buildings will built and 
the present buildings may enlarged, 
great deal care and thought 
should spent this part the 
design. 

method the writer has used for 
some time with very satisfactory re- 
sults follows: First, prepare 
map the drawn scale and 
convenient size carry the 
sometimes necessary divide the 
map into two more parts. Show 
this map all streets and alleys, and 
the relative elevation each street 
intersection. Note also the paved 
streets and the kind pavement. 
the map show also each building and 
its location and mark the kind 


annul meeting The American 
Society Heating and Ventilating Engineers. New 
York, Jan, 24-26, 1911. 


GIFFORD 


building, whether business, church, 
residence, bank, hotel, etc.; together 
with this the number feet radia- 
tion will require heat each 
building. 

After this information has been se- 
cured, make survey and careful 
study the different sections the 
city, noting the map the best sec- 
tions for the central heating plant 
serve, taking into consideration all 
times the future growth the city. 
this part the design that 
experience needed, and many times 
the engineer will find has made 
poor guess. The word guess used 
because many cases central heat- 
ing plants have grown beyond the 
wildest dream its designer. 

good residence section 
homes, owned people moderate 
wealth, 90% the present business 
will connected within five years. 
Any vacant lots such section 
should considered built with 
building compare favorably with 
the surrounding buildings. 

business section 60% 70% 
the available business will con- 
nected within five years. This 
greatly dependent upon the kind 
heat sold, whether steam 
water, and whether the buildings are 
already equipped for heating with 
steam water. rule, steam 
service more popular business 
sections, while residence sections 
water seems more 
sought. 

The rapidity with which business 
connected plant depends upon 
the company managing the 
but the designer should anticipate 
rapid growth the number con- 
and the amount business. 
After having determined the location 
and amount business and the cen- 
tral station location, work the de- 
tail design can started. 

Commence laying the lines 
the map such way reach 
the greatest amount business 
the least number feet pipe line. 
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This requires oftentimes the cut-and- 
try method. Whether use alleys 
streets depends upon two things. 
First, the relative cost street and 
alley construction; second, the loca- 
tion the buildings relative the 
street alley. The author has found 
that alley construction, other things 
being equal, will cost 15% 30% 
more for the labor, owing the diffi- 
culty working such narrow 
space. Another thing affecting the 
cost construction the pavement 
which has taken and relaid. 

most cities the heating com- 


radiation, approximately 6,300 sq. 
ft. steam radiation. 

are obliged allow for future 
extensions for Block No. and pos- 
sibly more yet, but this lay-out 
will assume that eventually Block No. 
will equal Block No. No. 
400 ft: long, and Block No. 
the same length. have altogether 


sq. ft. water radiation 


handle, but some will taken 
off the first 100 feet, and about 
25% will served the time 
reach the center Block No. 
25% more will taken off the 


FIG. PLAN TYPICAL CENTRAL STATION HEATING SYSTEM 


panies are obliged bring their ser- 
vice pipes the curb line the 
street, and the property line the 
alleys. This item expense should 
not overlooked, for wide street 
the extra cost for service lines will 
more than eat the saving labor 
effected street construction. 

will assume for calculation 
good residence section, shown 
Fig. Block can assume that 
will get 90% the available 
business this block, which ap- 
proximately 10,500 sq. ft. water 


time reach street, and 25% 
when reach the center Block 
No. The last 25% the time 
reach the west side Block No. 


MOST LINE FRICTION SHOULD 


TRUNK LINE 


designing central station hot- 
water pipe line the author has found 
better practice throw most 
the line friction the trunk line and 
have the friction loss the laterals 
very small, and make the friction 
loss the laterals proportion 
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the circulating pressure (difference 
pressure) the point the lateral 
begins. 

example, will assume that 
the point the lateral for Blocks No. 
and No. the circulating presure 
Ibs. Now, must have least 
end the lateral, therefore can 
lose Ibs. friction between the ends 
the lateral, Ib. per 200 ft, 
which 0.5 lbs. per too ft. then 
have the following condition: 


First 200 ft. line must handle 


Second 


From curve No. find 6-in. pipe 
will handle 21,000 sq. ft. with this 
friction loss, and in. will handle 
15,750 sq. ft., pipe will han- 
dle 10,500 sq. ft. with Ib. loss, 
and pipe will handle 5,250 
sq. ft. radiation with this friction 
loss. 


sure the point the branch leaves 
the lateral the originating pressure 
and the circulating pressure 
the end the branch. Some very 
interesting problems are found this 
work, 

The author advocates the use 
pipe bends instead elbows fit- 
tings the lateral lines. 

There has been practice made use 
some engineers run larger 
return line than flow line; for in- 
stance, 3-in. flow and 4-in. return 


21,000 sq. ft. radiation 


line. This method, claimed, gives 
more equal circulating pressure all 
over the pipe line system. The au- 
thor has found that limiting the 
heavy friction loss the main trunk 
lines that this objection equally 
well overcome and the investment 


slightly reduced. 


FRICTION DROP HEATING MAINS 


io 


POUNDS PER SQUARE INCH 


> 


a 


| 


FRICTION DROP PER 100 FEET OF FLOW AND RETURN MAINS 


0 25000 50000 75000 100000 150000 


an 

200000 250000 300000 


SQUARE FEET RADIATION 
CURVE 1.—FRICTION DROP HOT WATER MAINS 


rule the author has followed 
never run smaller water main 
than in. the initial lay-out; this 
will always allow for some future 
extensions. 

lateral, consider the circulating pres- 


designing central station steam 
pipe line the same general plan 
used. this case, however, the fric- 
tion loss dependent upon the 
mum back pressure allowed the 
engines connected by-product 
plant. live steam central heating 
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plant should designed along the 
same general plan hot-water 
heating system, with the 
maximum pressure the pipe line. 
Curve No. shows the curves used 
for the steam pipe capacities. 
Assuming the same territory, viz., 


will suffice for the last section han- 
dling 3,000 sq. ft. the case 
hot-water heating, there should 
minimum size install main, 
and steam heating the author has 
fixed upon in. minimum. The 
above pipe sizes are figured with the 


FRICTION DROP STEAM MAINS 


FRICTION DROP PER 100 FT. OF MAIN 
POUNDS PER SQ. INCH 


3000 4000 


SQUARE FEET OF RADIATION CONNECTED 


FRICTION DROP PER 100 FT, OF MAIN 
POUNDS PER 8Q. INCH 


75000 


100000 


150000 


200000 


SQUARE FEET OF RADIATION CONNECTED 


CURVE II.—FRICTION DROP STEAM MAINS 


Blocks No. and lay out 
steam-heating pipe line. this case 
will also assume that the original 
pressure where this line begins 
pressure the end the line. 
can, therefore, lose lbs. friction. 
allows 0.25 per ft. 
the case steam pipe line 
have the following conditions: 


First 200 ft. line must handle 
Fourth oe “oe “oe ae “ce 


From curve No. 6-in. line will 
handle 12,000 sq. ft. radiation, 
5-in. line will handle 9,000 sq. ft., but 
the fricton loss will too great 
(0.54 Ibs.), therefore will continue 
the in. 100 ft. beyond the first sec- 
tion, viz., 300 ft. all, and the last 
100 ft. will make in. 


line will handle the third section of. 


6,000 sq. ft. radiation, and in. 


12,000 sq. ft. 


steam and condensation going the 
same direction. going opposite 
direction greater friction loss will 
sustained. 


There are, course, other methods 
designing central station pipe lines 
somewhat more elaborate and great 
deal more lengthy, but the method 
outlined accurate for any central 
radiation 
9,000 


6,000 oe oe ae 


station lay-out, and has the advantage 
beig rapid well reliable. 

The detail the construction, such 
insulation, method handling, 
expansion, anchors, taps, drainage, 
etc., will not considered here, al- 
though the capacity given sized 
line seriously affected faulty 
construction, and this point should 
carefully considered. 
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Current Heating and Ventilating Litera- 
ture 


Under this heading published each 
month index the important articles 
the subject heating and ventilation 
that have appeared the columns our 
contemporaries. Copies any the jour- 
nals containing the articles mentioned may 
obtained from THE HEATING AND VENTI- 
LATING MAGAZINE receipt the stated 
price. 

Car HEATING AND VENTILATION.—Re- 
cent developments Car Heating and 
Ventilation. William. States re- 
quirements and describes combined 
heating and ventilating system. 2300 

Economics. Central-Station Heating 
Conserve the Natural Resources. 
Stevens. Explains advantages and 
economy central-station heating. 1500 

REQUIREMENTS. Estimating 
Heating Reginald 
Bolton. Excerpt from paper read be- 
fore the Assn. Edison 
sents method including the loss in- 
filtrations. 2500 Power—Dec. 27, 
20¢. 

Hot- 
Water Piping Bath-Houses. Ira 
Woolson. Reports results investiga- 
tions made. 1800 Eng News—Dec. 

VENTILATION.—The Determination 
Impurities factory Air (L’Aria degli 
Ambienti Industriali Misurazioni 
degli Inquinamenti). Discusses particu- 
larly the researches Henriet. 2000 
Monit Tech—Oct. 30, 

Air Breathe. 
William Watt. Discusses how vitality 
comes from the air and what deteriorates 
it. 2500 Dom Engng—Dec. 17, 

The Vicious Quantitive Standard 
Ventilation. William Henry Lynch. 
discusson the limit present knowl- 
edge ventilation, arguing that any 
standardization the present time would 
standardizing ignorance. 4500 Dom 


Headquarters the Society Now 
Located Engineering Societies 
Building 
Announcement made Secretary 
Macon that the headquarters 
The American Society Heating and 
Engineers are now located 
the Engineering Societies Building, 
West 30th street, New York, the 13-story 
building devoted wholly housing en- 
gineering societies. Quarters have been 


secured the eighth floor and, virtue 
the fact that the society now one 
the associated engineering societies, 
certain privileges offered the building 
are available members the society. 
For the present office hours will from 


American Institute Chemical Engi- 
neers 


The third semi-annual meeting the 
American Society Chemical Engi- 
neers will held Chicago, June 
24, 1911. feature the meeting will 
the report committee Stand- 
ardization Boiler Tests. 


National District Heating Association 


Arrangements are going forward for 
the third annual convention the 
National District Heating Association 
which will held Pittsburg, Pa., June 
the Fort Pitt Hotel. Special rates have 
been offered this hotel and the pro- 
fessional sessions will held the 
banquet hall. Provision will also 
made for exhibits. 

The subjects the programme, far 
announced, are follows: 

Radiators and their treatment. 

Report the committee data, 
which will include rates and other data 
pertaining the heating business. 

Report committee meters. 

Report the committee radiation. 

Results measuring station load 
the Venturi and General Electric Meters. 

Heating franchises. 

This will addition five papers, 
subjects which will announced 
ater. 

Entertainment large scale will 
provided for both members and guests, 
including the ladies, the manufacturers 
and other members Pittsburg. The 
convention follows that the National 
Electric Light Convention which will 
held New York, and anticipated 
that many the western members who 
attend the New York convention will re- 
that the district heating engineers. 


Business Changes 


Washington, C.—Sealed proposals 
will received the office the Su- 
pervising Architect, Treasury Depart- 
ment, for the following-named work: 

Until January 21, 1911, for the con- 
struction, including plumbing, 
ing, heating apparatus, electric conduits 
and wiring the Post Office and 
Court House Bowling Green, Ky. 

Until February for the exten- 
sion, remodeling, etc., including plumb- 
ing, gas piping, heating apparatus, and 
electric conduits and wiring system, 
the Post Office and Court House 
Salt Lake City, Utah. 
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The Weather for January, 1911 


New 

York 
Highest temperature, degrees F........ 
Date highest temperature........... 
Lowest temperature, degrees 
Greatest daily range, degrees F........ 
Date greatest daily 
Least daily range, degrees F...........| 
Date least daily range.............. 
Mean temperature for month, degrees 
Normal mean temp. for this month, 30.8 
Total snow fall, 1.1 
Normal precipitation, this month, inches 3.79 
Total wind movement, miles.......... 9414 
Average hourly wind velocity, 
Number partly cloudy days......... 
Number cloudy days............... 
Number days which rain fell..... 


Snow ground end month, None 


DAY MONTH 


8164 8593 


None 


Chi- 


Bos- Pitts- 
2.28 0.85 
0.7 7.7 0.53 
2.87 2.39 


9 


West 


South South 


Trace None 


RECORD THE WEATHER NEW JANUARY, 1911 


DAY MONTH 


SRC 


19 


20 


21 


2 


BOSTON FOR JANUARY, 1911 
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MONTH 


RECORD THE WEATHER PITTSBURG FOR JANUARY, 1911 


DAY MONTH 
20 


RECORD THE WEATHER CHICAGO FOR JANUARY, 1911 


MONTH 


RECORD THE WEATHER ST. LOUIS FOR JANUARY, 1911 


Plotted from records especially compiled for THE HEATING AND VENTILATING the United 
States Weather Bureau. 

lines indicate temperature degrees 

Light lines indicate wind miles per hour. 

S—clear, C—partly cloudy, C—cloudy, R—rain 

Arrows fly with prevailing irection wind. 
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Extensive Heating System 


The heating system the Boston 


Hospital remarkable, among other 
things, for the unusual extent the 
property heated from one boiler room 
and the extreme lengths pipe neces- 
sary ili consequence. 

give some idea the size this 
need only said that 
there are separate buildings 
heated, cccupying area approximately 
it. 1,000 ft. the design this 
installation, one the absolute require- 
ments was the location the power 
plant outside the hospital grounds 
order maximum quiet and 
cleanliness. This, course, 
the difficulties the situation, necessi- 
tating did much longer pipe lines 
would have been necessary had 
been possible place the boiler plant 
central position with reference the 
buildings the hospital. The longest 
heating main over 1,100 ft. length, 
while two others are and 1,000 ft. 
long, respectively. 

order insure positive circulation 
Webster vacuum system was installed, 
the returns leading three vacuum 
pumps situated the boiler house. 

Very often the case group 
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scattered buildings operated vacuum 
system the nearest buildings the va- 
cuum pump have great deal better 
circulation than the more remote. 
order avoid such condition this 
equipped with automatic regulating 
device known the Webster “Type 
apparatus, which may set any de- 
sired point and this means maintain 
constant degree vacuum that build- 
ing. This apparatus consists dia- 
phragm vacuum controller which regu- 
lates the degree vacuum and through 
which the air discharged, and trap 
which discharges the condensation 
the building the main return line. 


This particular heating system seems 
noteworthy view the extreme con- 
ditions which had meet and its suc- 
cess coping with them. Not only was 
necessary supply steam some 
1,700 heating units situated widely dif- 
fering distances from the boilers, but 
positive circulation had obtained 
throughout the system with minimum 
noise other disturbances. This 
has been satisfactorily accomplished and 
not the least important feature this 
system’s operation has been the entire 
absence water hammer. The entire 
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work was charge the engineering 
firm Densmore LeClear Boston, 
Mass. 


Unique Type Fractional Radiator 
Valves 


Among the the many interesting types 
graduated radiator valves which have 
recently appeared the market, one 
the most unique the Jenkins Bros. 
Standard fractional radiator valve, for 
use connection with street steam sys- 
tems, atmospheric systems, vacuum re- 
turn line systems and vapor The 
point made that the problem partly 
heating radiator that with 


JENKINS STANDARD FRACTIONAL 
RADIATOR VALVE 


constant pressure steam, the tem- 
perature the room may changed 
temperatures, suit the require- 
ments the occupant, can solved 
more satisfactorily restricting the in- 
let the radiator than any other 
practical way. 

The selective fractional heating has 
reached such satisfactory stage with 
many systems circulation that the use 
this type valve becoming in- 
creasingly popular all such systems. 
the case the Standard fractional 
restricting inlet valve, which shown 
the accompanying illustration, empha- 
sis laid the correctly graduated 
opening that the partial heating the 
radiator all times under the easy 
control the operator. The restricting 
orifices are shaped that the wear due 
wire drawing effect steam high 
velocity uniform and located that 
will not cut the disk seat and thus 
cause the valve leak. The valve 
fitted with the Jenkins disk and 


Jenkins Bros. standard design, ma- 
terial and workmanship. 

The capacity these valves feet 
direct radiation, with steam pressures 
take care anything sq. it. 
radiation, in., from sq. ft.; 
I-in., from sq. ft.; from 
160 sq. ft. and 1%-in., from 160 
320 sq. ft. 


Robertshaw Thermo Valves, for steam 
hot water house heaters (gas fuel), 
steam heated tanks and water 
heaters, new publication describing 
reliable and inexpensive thermostat 
for use steam and hot water heating 
systems. The device made the 
House Service Utilities Mfg. Co., Pitts- 
burg, steam heating systems 
stated that the valve can regulated 
maintain even pressure all 
times, and hot water system con- 


ROBERTSHAW THERMO VALVE FOR USE 
WITH BOILERS USING GAS FUEL 


stant temperature the water. The 
Robertshaw thermo valve shuts off di- 
rectly against the gas. steam 
heating system the thermo placed 
the riser return pipe that the 
copper tube, which part the 
valve, the flow steam. The gas 
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run through the valve the burner. 
When set for any desired pressure, the 
valve automatically shuts off the gas 
when this pressure reached and opens 
when the pressure commences di- 
safety valve unnecessary 
there blowing off and water 
replaced. The same thermo 
used hot water systems and has 
dial regulation that makes the valve 
easily adjustable any desired tem- 
perature. The valve can placed 
the riser return, the tank 
boiler. 


Hospital Ventilation the title spe- 
cial circular published the McCreery 
Engineering Co., Detroit, Mich. Among 
the subjects covered are the limitations 
ventilation, over-dryness air and 
its result, and cool air for patients. The 


publication calls attention the fact 
that the Vento cast-iron heater was first 
placed the market 1905 and has 
withstood the test the most exacting 
conditions. Vento heaters, stated, 
are successful operation some cases 
where the entering air passing the stacks 
low 30° below zero. The en- 
gineering data contained the cata- 
logue, addition the data directly re- 
ferring the Vento heater, include con- 
stants for heat transmission through va- 
rious building materials, temperature and 
under various con- 
ditions operation, arrangement 
heater for central station heating, va- 
rious air tables, equalization pipe 
diameters, together with pipe and steam 
tables. The work profusely illustrated, 
number pages being devoted 


SIDE AND END VIEWS VENTO COILS USED “ECONOMIZING COIL” CENTRAL 
STATION STEAM HEATING, LOCATED BASEMENT RETURN END 
STEAM MAIN 


adaptability the McCreery air puri- 
fier and humidifier for hospital work 
gone into length. 


Vento Cast-Iron Hot Blast Heater, for 
heating, ventilating, drying and cooling, 
new publication issued the 
American Radiator Co., Chicago, which, 
addition covering detail this 
form heater, presents charts and other 
matter engineering character that 
should prove most useful designing 
well contracting engineers. The 


photographic reproductions typical in- 
stallations. Size 1034 in. Pp. 56. 


The Webster Air Washer the title 
what probably the most exhaustive 
treatise the modern air washer and 
the conditioning air that has yet ap- 
peared. showing the deep study that 
has been given this subject, mention 
made the work the air condition- 
ing department Warren Webster 
Co., charge William Braemer, 
which has been conducting tests spe- 
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cial testing plant erected the com- 
pany’s factory Camden, since 
before the first Webster air washer was 
marketed. This plant has 
mental equipment which makes pos- 
sible produce artificial atmospheric 
conditions will. The result un- 
usual knowledge the subject, includ- 
ing large amount valuable and 
original engineering data, 
which contained the present cata- 
logue. The publication profusely illus- 
trated, showing the air washer various 
stages construction, also detail views 
the apparatus and typical installa- 
tions. most interesting chapter de- 
voted the Webster air washer 
cooling medium. This matter accom- 
panied by.charts which have added value 
being the results numerous experi- 
ments. The catalogue concludes with 
views prominent buildings equipped 
with Webster air washers, followed 
fac-simile testimonials showing the suc- 
cessful operation this apparatus. Pp. 
116. Size in. (standard). 


Sparks System Positive Steam Cir- 
culation, using the Sparks automatic 
vacuum pump, new publication is- 
sued the Automatic Vacuum Pump 
Co., St. Louis, Mo. The Sparks vacuum 
pump, stated, really pulls the cold 
air from the system, and does not op- 
erate the valves. said the only 
system that can applied successfully 
old well new one-pipe (with 
air line) heating systems, even where 
the old system not air-tight. The 
vacuum pumps are made sizes 
suit all heating plants from those with 
sq. ft. less radiation the 
largest installations. The operation 
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SECTION VALVE USED WITH SPARKS 
VACUUM HEATING SYSTEM 

the Sparks system may noted 

referring the illustrations. 

Atmospheric steam enters 

through the normally open 


the tank 
valve 


discharges air and any water contained 

the tank through check valve (2). 
After steam has filled tank, will 

and 


flow out through (2), into 
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thermostat (1), passing out through 
holes top (4). passes 
through the thermostat heats the 
volatile fluid contained therein, causing 
expand into this operates 
lever 

The action lever closes steam 
valve and opens water valve 
This admits spray water into tank, 
and also into the thermostat—this water 
causes the steam tank condense 
immediately, forming (in 
tank) equal the volume tank; 
also cools off the thermostat, permitting 
lever drop and close the water 
valve 

The vacuum thus formed continues 
act the air line (through until 
full tank air pulled out from the 
system. 

Now lever continues fall, com- 
pressing spring When reaches 
bottom, spring passes center, and 
opens steam valve instantly; and be- 
gins fresh stroke, discharging air 
tank into the atmosphere, and again 
filling the tank with steam. Check 
valve prevents either steam air 
passing back into air line. 

After the pump has removed all the 
air from system through the air line, 
the vacuum system thus created 
pulls the steam into every radiator and 
pipe without pressure from the boiler. 

When this condition reached there 
need for continuing action the 
pump. The vacuum have produced 
now used lock valve mechanism, 
and prevent acting the pump. This 
accomplished the vacuum com- 
pressing diaphragm and causing bell- 
crank catch lever after has 
closed water valve and before 
opens steam valve A—both valves are 
thus closed; using neither steam nor 
water. 

long vacuum system con- 
tinues pump will not act. soon 
the vacuum drops below tension 
spring lever unlocks, and the fall 
lever opens steam valve and starts 
pump operation. Pump working only 
when required, keep system clear 
from air. 


New Data Book Fans and Blowers 

Fans and Blowers the title 
issued the Ilg Electric Ventilating 
Co., Chicago, and covering, addi- 
tion mechanical data, tables, etc., 
blowers, forge blowers, 
portable ventilating sets, propeller fans 
and automatic shutters. The book 
loosely bound that the sheets may 
taken out for reference. The mechanical 
data alone includes sizes flues for 
given air volumes, diameters pipes for 
given air volumes and velocities, areas 
circles, etc.; volume and density 
air various temperatures, moisture 


the atmosphere, tables air pressure and 
hygrometric chart, properties air, 
air pipes, weight and thickness 
sheet metal, prices galvanized iron 
and elbows and curve pressures and 
velocity. 

The publication arranged with 
degree care that should make 
most useful handbook for the estimating 
and drafting room. understand 
can obtained without cost for the 
asking. The company may addressed 
either through its Chicago New York 
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offices, the New York address being 145 
Chambers street. Pp. (printed one 


New Humidity Regulating Device 


Warren Webster Company, Camden, 
J., have recently been granted Patent 
No. 977,933 covering humidity regula- 
tor, which expected occupy im- 
portant position the future 
ment the art humidity control. 
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Milwaukee, Wis.—Complaints the 
bad odors the ventilation the Six- 
teenth District School, Eighteenth 


and Prairie streets, led investiga- 


tion which disclosed the fact that the 
fresh-air chamber was situated directly 
over sewer-catch basin which contained 
trap and was without cover. 


Fort Wayne, Ind.—A franchise for 
central station heating system Fort 
Wayne, which will cover the downtown 
district, being sought organiza- 
tion which includes John McCarthy, 
and Henry Monning, Fort Wayne. 


Washington, C.—A central heating 
plant, for the use three the lar- 
gest schools Washington, will 
built during the next few months. Bids 
for the work have already been adver- 
tised Snowden Ashford, municipal 
architect. The new plant will supply the 
Street High School, the Simmons 
and Douglass Schools, all which are 
the block bounded Street, First 
Street and New Jersey Avenue. 

Manufacturers’ Library, Hudson Ter- 
minal, Church street, New York, con- 
sisting free reading- -room, with ref- 
erence catalogues, club- house with all 
the accessories telephones, stenogra- 
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phers and private rooms for business ap- 
pointments, has been established under 
the auspices the Commercial Bureau 
Co., New York. The library de- 
signed keep file complete classi- 
fied list catalogues American manu- 
facturers. The total cost the manu- 
facturer $10.00 per year. 


International Institute Technical 
Bibliography, 57-58 
London, C., has completed its first 
volume which, may stated, prob- 
ably the most complete technical index 
yet published. stated that more than 
100,000 books and articles are abstracted 
indexed annually covering the tech- 
nical press and learned societies the 
world, generous space being given 
American The indexing the 
articles, etc., divided into seven sec- 
tions, the Section being devoted ex- 
clusively mechanical engineering. 
This section known “Engineering 
Abstracts, Section and published 
monthly. The subscription price 
shillings ($5.76) per annum, post free. 


International Municipal Congress and 
Exposition, which being planned 
held Chicago September 
1911, the Coliseum, Armory 
position Grounds, has named John Mac- 


Jenkins Bros. Check Valves 


are made from Standard and Extra Heavy pat- 
tern, both brass and iron body, several differ- 
ent angle, vertical, swing. 
fitted with the Jenkins Disc, thus assuring 
tight seat. 
practally all the wear, the seat seldom injured, 
and valves give long and satisfactory service 
without requiring repair. 


CATALOGUE MAILED REQUEST 


JENKINS BROS., New York, Boston, Philadelphia, Chicago 


And the Jenkins Disc takes 
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The Heating and Ventilating Magazine 
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Suitably Bound Cloth and Containing Full Cross Index 
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Vicar commissioner-general the 
exposition. Mr. MacVicar secretary 
the League American 
streets and public improvements Des 
Moines, Ia., city which has attracted 
much attention lately because its ad- 
vanced form government. 


Manufacturers’ Notes 


Gurney Heater Mfg. Co., Boston, Mass., 
immediate shipments any size boiler, 
either hot water steam, also tank 
heaters. When the company’s new plant 
Chelsea completed the spring, 
will the most complete its kind 
the country. 

Alberger Pump Co., 140 Cedar street, 
New York, announces that the contract 
recently closed with the United States 
Navy Department, covering eleven 54-in. 
and seven vertical shaft centrifugal 
pumps, with complete electrical equip- 
ments, for the New York, Puget Sound 
and Pearl Harbor dry docks, will 
impair its facilities capacity for 
turning out good time all its nor- 
mal business. 

United States Radiator Corporation, 
Detroit, Mich., announces the appoint- 
ment George Barr manager 
its Philadelphia office. Mr. Barr has been 
for many years manager the boiler de- 
partment Isaac Shepard Co., 
Philadelphia. 

National Radiator, Co., Johnstown, 
Pa., has purchased the plant and prop- 


erty the Oliphant Steel Iron Co., 
Trenton, J., where radiators will 
manufactured for supplying the eastern 
trade. The new plant, when improve- 
ments are completed, will employ about 
400 men. The present plant Johns- 
town will devoted hereafter supply- 
ing the western trade. 


Mueller Mfg. Co., Decatur, held 
ten-day convention its salesmen re- 
cently. The company reports the past 
year the largest its history. 


Ingersoll-Rand Co., New York, has ac- 
quired controlling interest the 
Cameron Steam Pump Works, New 
York. There will change policy 
management. 


Hart Crouse Co., Utica, Y., an- 
nounces increase its capital stock 
from $226,000 $650,000. 


United States Radiator Corporation, 
its first meeting 1911, selected De- 
troit the permanent headquarters 
the corporation. The removal from the 
temporary headquarters Dunkirk, 
Y., will made within two three 
months. semi-annual dividend was de- 
clared the preferred stock for 
the half year ending Dec. 31, The 
stock was put quarterly dividend- 
paying basis and dividend declared for 
the quarter ending March 31. 


Bay State Brass Co.’s plant Hay- 
denville, Mass., was sold public auc- 
representing other creditors addition 
himself, for $22,700. stated that 


BETTER Dixon’s Pipe Joint Compound better and cheaper 


than red white lead. 


THAN 


LEAD 


McDaniel 


Doesn’t set 


farther. 


JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 


Improved Steam Trap 
WILL THE WORK 


When you need Steam Trap buy one you know will work. 
With McDANIEL take all the chances. Don’t pay until you 
are satisfied. have been years manufacturing Steam Traps and 
know there better trap made. May send you one for trial? 


Watson McDaniel Co. 


160 North 7th Street 


PHILADELPHIA, PA. 
Send for Catalogue 
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short time. 

Federal-Huber Co., 
nounces that the receivership which has 
had charge the company’s affairs for 
the purpose settling differences be- 
tween stockholders, has now been re- 
moved. The capital stock the com- 
pany has been increased from $500,000 
$640,000, the present stockholders hav- 
ing taken over that the dissatisfied 
stockholders. 


Ideal Heating and Ventilating Co., 
Columbus, O., manufacturer gas fur- 
naces and fittings, has increased its cap- 
ital stock from $10,000 $25,000. 


New York Blower Co., Bucyrus, O., 
announces the removal its 
from Philadelphia St. Johnsville, 
Y., the main line the New York 
Central Railroad, about miles west 
Albany. The office will continue 
charge Emil Briner. 


Central Foundry Co., New York, man- 
ufacturer soil pipe and fittings, 
which has been for some time the 
hands receiver, being reorganized 
committee representing the deben- 
ture bondholders. planned re- 
duce the capital one-half that the 
previous capitalization. Through assess- 
ments the preferred and common 
stockholders planned secure $1,- 


“ary 


eastern. 
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000,000 fresh capital which will pay the 
secured debt the company, the float- 
ing debt its subsidiaries and provide 
for improvements. 


New Incorporations 

Morgan County Heat and Fuel Co., 
West Liberty, Ky., amended articles, 
fixing the highest amount indebted- 
ness $50,000. 

Ohio Valley Heater Co., Cincinnati, 
capital Incorporators: Guy 
Cornish and others. 

Perfection Heating and Purifier Co., 
Milwaukee, Wis., capital $10,000. Incor- 
porators: Ward, Ward and 
Henry Kirch. 

Marsh Valve Co., Dunkirk, Y., cap- 
ital $250,000, manufacture line 
valves, especialy quick-opening, dou- 
ble-seal radiator valve. Incorporators: 
Reed. 

Caloridon Heat and Improvement Co., 
St. Louis, Mo., capital $5,000, manu- 
facture device known Caloridon 
supply air through chimney flue the 
top fire. this manner heat and 
gases, which ordinarily waste 
the chimney, are made useful work 
the combustion chamber itself. Presi- 
dent and general manager, Charles 
secretary, Joseph Gaa. 


OFFICE BUILDING 


LIFE INSURANCE 


NEWARK, 


GEO. POST SONS, Architects 
BAKER, SMITH CO., Contractors 


EQUIPPED WITH 


Heating, Ventilating and 
Mechanical Draft 
Apparatus 


Consisting Sturtevant Fans, 
Heaters, and Engines 


BUILT THE 


STURTEVANT COMPANY 


HYDE PARK, MASS. 


(850) 
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Oscar Thomas Co., Taunton, Mass., 
capital $50,000, manufacture heating 
specialties. Incorporators: Oscar 
Thomas, president and treasurer; 
Whitmarsh and Thomas. 

Downey Heating Supply Co., Mil- 
waukee, Wis., incorporated take over 
the business the Downey Kruse Co., 
and the Mooers Co., both Mil- 
waukee. The headquarters the new 
company are located 613-615 Clybourn 
Wm. Downey, charge. The 
firm will continue contracting business 
heating and ventilating work. 

Ozone Co., Cleveland, O., capital 
$10,000, manufacture electric air 
fying devices. 
Kechler and Robert McKay. 

Marshall Co., Oakland, Cal., 
capital $50,000, conduct hardware 
President, Marshall, No. Anson; 
treasurer, Marshall, Oakland. 

Force Valve and Brass Manufacturing 
Co., St. Louis, Mo., capital 
corporators: Clarence Anglin, William 
Gates and Howard Willett. 

Scott Co., Wilmington, Del., capital 
$100,000, conduct heating contract- 
ing business. Incorporators: David 
Rattan and Oliver Solomon, Phila- 
delphia, and James Lord, Dover. 


Size 7x9 inches. 


TABLES FOR VENTILATING DUCTS 


set six tables printed heavy bristol board. 
Wire hanger attached. Handy 
for shop drafting room. 


These tables are simple and practical, and present the best 
short-cut method for figuring the superficial area and 
weights Ventilating Ducts. 


Price, Postpaid, 50c. 


Address 
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Water Power Vacuum Cleaning Co., 
Buffalo, Y., capital $50,000, manu- 
facture vacuum cleaning apparatus. 
Redfern; secretary, Clifton. Quar- 
ters have been secured 730 Main 
street. 


Muncie Regulator Co., Muncie, Ind., 
capital $25,000, manufacture temper- 
ature regulating devices. Directors: 
Haymond. 


Heating and Ventilating Engineers’ 
Association Indianapolis, Ind., incor- 
porated for the advancement the heat- 
ing trade all its latest discoveries 
science. Incorporators: Turner, 
Hawkins, Rybolt and James 
Carroll. 

Brunelle Boiler Co., Worcester, Mass., 
manufacture and deal heating ap- 
paratus. Capital stock, 
Gervais, both Worcester. 

Nairn, Jersey City, J., capital, 
$50,000, deal plumbing, heating and 
sanitary fixtures and supplies. Incorpo- 
rators: Walter Nairn, 642 Montgom- 
ery street; William Reilly and Roy 
Tinney, all Jersey City. 

Oakes Son, Hartford, Conn., cap- 
ital $50,000, conduct general heat- 
ing and plumbing business. Incorpora- 
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tors: Thomas Oakes and William 
Oakes, Hartford, and Albert Oakes, 
Windsor. 


street, Newark, J., organized con- 
duct jobbing business boilers, ra- 
diators, vacuum cleaners heating 
specialties. Mr. Birdsall was formerly 
with the Model Heating Co., which was 
recently absorbed the McCrum-How- 
ell Co. 

Valve Brass Mfg. Co., St. Louis, Mo., 
capital $50,000. Incorporators: Clarence 
Anglen, William Gates and 
Howard Willett. 

Reliance Wrench Mfg. Co., 
street, Racine, Wis., 
manufacture wrenches. 


Halley Heating Mfg. Co. Boone, Ia., 
capital $10,000. Incorporators: 
Howe, Holcombe and Reich- 
enbach. 


Dickerson Mfg. Supply Co., Clinton, 
capital $200,000, manufacture 
water gauge for steam boilers 
kinds, invented Charles Dicker- 
son, president. The location plant 
under consideration. 

Western Heating Co., San Francisco, 
capital $25,000. Incorporators: 
and Malloran. 


State 
$25,000, 
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Dockey Jointless Water Pipe 
C.o, Los Angeles, Cal., capital $25,000. 
Wilson. 


Logan Ventilating Window Co., St. 
Louis, Mo., capital 
tors: Charles Talliaferro, Barclay 
Talliaferro, Rector and 
Thomas White. 


Reading Heater Supply Co., Read- 
ing, Pa., organized conduct heating 
and plumbing supply business. Among 
the principals Alvin Varney, for- 
with the United States Radiator 


Struble Plumbing Heating Co., 
Youngstown, O., capital 
and others. 


Contracts Awarded 


Martin Wigman, Green Bay, Wis., 
heating and ventilating new court house 

Bryce, Co., Toledo, O., heating and 
ventilating high school building Wil- 
mington; O., for $6,500. 

Pittsburgh Plumbing Heating Co., 
Pittsburgh, Pa., heating and plumbing 
nine new dwellings being built the 
North side for Texter. 


Radiator Valves 


VAPOR VALVE 


SELF-PACKING 


CRADUATED OBTAIN 
FROM ZERO 
FULL OPENING 


POSITIVE STOP FOR 
CRADUATIONS 


SPECIAL LEVER HANDLE, 
CHANCEABLE POSITION 


THE SAFETY CYLINDER VALVE OHIO 
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Spriggs, St. Paul, Minn., heating 
and plumbing State College Minne- 
sota for $40,000; also state institutions 
St. Cloud, Minn., for $20,000. 

American Heating Co., Superior, Wis., 
heating four new buildings for the Unit- 
States Steel Corporation Superior, 
for $15,000. 

Lewis Kitchen, Kansas City, Mo., 
heating new State House Little Rock, 
Ark., for 

Huffman Co., Columbus, O., ven- 
tilating and plumbing the shops 
the Big Four Railroad Beech Grove, 
near Indianapolis. 


VENTILATING MAGAZINE 


Harrison Engineering Co., New York, 
Aertube heating and ventilating system 
for the Keith Theatre Toledo. 


San Francisco, Cal—The bid the 
John Sutton Co. for heating and ven- 
tilating the new Lowell High School. 
amounting $29,427, has been rejected 
too high. The 
vacuum cleaning plant the 
States Sales Co., for 


Fitzpatrick Hoepfner, Columbus, O., 
heating, ventilating and plumbing the 
new $250,000 library building the Ohio 
State University, Columbus. 


BOOKS HEATING AND VENTILATION 


Heating and Ventilating Buildings, standard manual 
for heating engineers and architects. Prof. 
Carpenter. Fifth edition, largely rewritten. 
577 pages. 277 8vo, cloth. $4.00. 


Baldwin Heating; Steam Heating for Buildings 
William Baldwin. Fifteenth edition. Re- 
vised and enlarged. 391 
Size, in. Contains descriptions steam 
heating apparatus tor warming and ventilating 
large buildings and private houses, with remarks 
and tables. Cloth, $2.50. 


Handbook for Heating and Ventilating Engineers. 
Prof. James Hoffman and Benjamin Raber. 
The latest book this subject. nusually com- 
prehensive. 320 pages, with 45-page appendix. 
Size in., bound flexible 


$3.50. 


Questions and Answers the Practice and Theo 
Steam and Hot-Water Heating. 
Starbuck. $1.00. 


The Ventilation the Schoolroom. William 
Baldwin. Price, $1.00. 


Ventilation Buildings. 


William Snow and 
Thomas Nolan. 


pages. Pocket size. Con- 


tains statement the general principles 


tilation and their application different kinds 
buildings. Boards, 50c. 


Steam Heating and Ventilation. Monroe. 
Containing formulas and data valuable the de- 
heating and ventilating plants. Price, 


Air-Conditioning. Wilson. Being short 
treatise the humidification, ventilation, cooling 
and the hygiene textile factories—especially 
with relation those the ith fig- 
ures. 12mo. 143 pages. Price, $1.20. 


Steam-Electric Power Plants. Frank Koester. 
practical treatise the design Central Light and 
Power Stations and their economical construction 
and operation. 473 pages. Price, $5.00. 


Light, Heat and Power Buildings. Alton 
Adams, The purpose this volume 
present compact form the main facts which 
selection the sources light, heat and power 
determine the kind equipment that will yield 


the service required the least cost. 12mo. 
Cloth, $1.00. 
Practical Steam and Hot Water Heating. Alfred 


King. Containing over 300 detailed illustra- 
tions. The book working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems, 8vo. 367 pages. Price, $3.00. 


ADDRESS 
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Dean’s System Greenhouse Heating, steam 
hot water, with formulas for obtaining differen 
$2.00. 


Power, Heating and Ventilation. Charles 
Hubbard, B.S., M.E. treatise for designing and 
constructing engineers and architects. The whole 
subject heating covered, including the heating 
large institutions with central plants. Space 
also devoted electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
voiumes one). 


Notes Heating and Ventilation. 


temperatures, Mark 


John 


Allen. 152 pages. illustrations. Size, 
in. One the new books, brcught quite 


date, and containing much information guide 
the intelligent steam fitter the installation and 
heating and ventilating apparatus. Cloth, $2.00. 


Hot-Water Heating and Fitting. Baldwin 
Fourth edition. Price, $4.00. 


Steam Fitters’ Computation and Price Book, abridged. 
Mark Dean. Price, $2.50. 


Practical Treatise Upon Steam Heating. Dye. 
Embracing methods and for warming 
buildings, etc. high pressure and ex- 
haust steam. illustrated. Price, $4.00. 


The School House. Its Heating and Ventilation. 
Moore. 204 pages, illustrated. $2.00. 


Manual Heating and Ventilation, for engineers 
and architects, embracing tables and formulas 
for dimensions pipes for steam and hot-water 
boilers, flues. etc. Schumann. Second 
edition, revised and enlaiged. 12mo, $1.50 


German and Tables for Heating and Ven- 
tilating Work, especially adapted for those 
plan erect heating apparatus. Prof. 
Kinealy. Illustrated. Price, $1.00. 


Tables for Calculating Sizes Steam Pipes. 
Isaac Chaimovitsch. manual for the determina- 
tion steam pipe sizes for low pressure heating. 
pages. insert tables. Price. $2.00. 


Centrifugal Fans. Kinealy. theoreticat 
and practical treatise fans for moving air 
large quantities comparatively low pressures. 
206 pages. Full limp leather 
etbook round corners, gilt edges. Price, $5.00. 


The Principles Heating. William Snow. 
practical and comprehensive treatise Applied 
Theory Heating. 161 pages. illustrations. 
tables. Size, 6x9 in. Cloth, $2.00. 

Outline Warming and Ventilating. 
Baldwin. Price, $1.00. 

Modern Sanitary Plumbing, Steam and Hot Water. 
James Lawler. 400 pages. 228 illustra- 
tions. Size, 6x9 in. This the latest edition 


William 


Mr. Lawler’s well-known work this subjeet. 
Price, $5.00. 
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THE HEATING AND VENTILATING MAGAZINE 


Insurance Policy Your Heating 
System the title 12-page booklet 
lately sent out Warren Webster 
Co.. Camden, illustrating 
some the more prominent buildings 
which have been recently cquipped with 
\Vebster apparatus. Five reasons are 
presented for the company’s claim at- 
tention, these being age and growth, ex- 
ficiency products and, finally, results. 
Among the notable buildings recently 
equipped with the Webster devices are 
the Metropolitan Tower and 
Fifth Avenue Building, New York; 
Union Station and Patent Office Build- 


AIR CELLS 


ointers Pipe Covering 


Insulation based the fact that heat 
cannot pass through dead motionless air. 
Ordinary air cell coverings used for heating 
work confine live air and not motionless air— 
they have large air spaces running from end 
end which allow air travel back and forth. 
Therefore, they not prevent the loss heat 
any more than you could prevent heat escaping 
trom pipe ora radiator room closing 
all the doors, windows and vents. 


J-M Asbestocel 


Pipe Covering made different principle 
from all others. The air cells run around the 
Pipe instead lengthwise. This makes the air 
spaces small that there place for the air 
circulate; and must motionless—dead. 
Consequently J-M ASBESTOCEL confines much 
larger volume dead air than any other low 
pressure covering does. 


Write nearest Branch for Booklet 


JOHNS-MANVILLE CO. 


Baltimore Detroit New York 
Boston Kansas City Philadelphia 
Buffalo London Pittsburg 
Chicago Los Angeles San 
Cleveland Milwaukee Seattle 
Dallas Minneapolis St. Louis 

New Orleans (1037) 


ing, Washington, C.; Boston Safe De- 
posit and Trust Co.’s Building and First 
National Bank, Boston; Union League, 
Philadelphia; Roxborough apartments, 
Montreal; Nearing Building, Toledo; 
Baltimore Safe Deposit and Trust Co., 
and the Oliver Building, Pittsburg. 


United States Radiator Corporation 
Dunkirk, Y., announces the appoint- 
ment Keyes, its northwest- 
ern manager, with 
Minneapolis, Minn. Since the formation 
the corporation, Mr. Keyes has been 
assistant manager the New York office 
where his record has been brilliant 
one. will stranger Minne- 
apolis, having spent several years there 
the employ the United States Radi- 
ator Co., and his return will 
comed his many friends the trade 
and among the architects. The corpora- 
tion also announces that Hyland, 
connected with its Omaha branch, has 
been transferred Minneapolis the 
post assistant manager. Mr. Verneke, 
formerly manager Minneapolis, 
leaving into the heating and supply 
business for himself. 

Wanted 

Position wanted young man, ten 
years’ experience heating and venti- 
lating and power piping estimating, 
drafting, designing, etc. 
enced furnace heating. Address En- 
gineer, care HEATING AND VENTILATING 

laying out fan systems heating and 
ventilating, estimating, etc. State salary 
expected and give experience. Apply 
Box HEATING AND VFNTILATING MAG- 
AZINE. 


Wanted, man familiar with engineer- 
ing work heating and ventilating, with 
some knowledge selling. Must 
posted vacuum heating. The right 
party can secure advantageous position 
with prominent manufacturing concern 
the heating trade. Address, with full 
particulars, Morton, care HEATING AND 
VENTILATING MAGAZINE. 


High Grade Expansion Joints 


manufacture expansion 
joints for inside, outside and 
underground work. Inallsizes 
covers period over thirty 
years. Let figure your 


Write for Bulletin 
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THE HEATING AND VENTILATING MAGAZINE 


PLATE 


HH 


This one the Lesson Sheets 
Exhaust Steam Heating inthe Engineering 


Course the 


NEW YORK HEATING 


VENTILATION 


SCHOOL 


Each lesson comprises from two six 
these sheets and includes 


Completely Laid Out Heating Plant. 

Key Code Sheet, giving Rules, etc., 
Which the Size, Capacity, etc., 
All Apparatus Obtained. 

Blank Set Plans Which the 
Heating and Ventilation Have Been 


Omitted. (This where our instruction comes in). 


SEVENTEEN LESSONS THE COURSE 


Lesson 1—Low Pressure Steam, One Pipe, 

eed, Gravity Return System. 

Lesson 2—Exhaust Steam, One Pipe, Down 
Feed System. 

Lesson 3—Low Pressure Steam, Two Pipe, 
Down Feed, Gravity Return System, Plant 
Isolated. 

Return Steam, Plant Iso- 

ated, 

Lesson 5—Direct Steam Radiation System, 
with Mechanical Ventilation. 


Lesson 6—School House System, Steam Hot 
Blast, One and Two Pipe. 


Lesson 7—Steam Hot Blast, Factory. 
Lesson 8—Steam Hot Blast, Round House. 


Lesson 9—Forced Hot Water, Factory, Iso- 
lated Apparatus. 

Lesson 10—Forced Hot Water, Group Fac- 
tory Buildings. 

Lesson 11—Forced Building. 

Lesson 12—Forced Hot Water, Central Station 
Town Heating. 

Lesson Hot Water, School House 
Direct and Indirect, 

Lesson 14—-Steam and Hot Water, Indirect 
Heating and Aertube Hot Blast. 

Lesson 15—Vacuum Heating Systems and 
Mechanical Draft. 

Lesson 16—Economizers and Drying. 

Lesson 17—Fuel Consumption and Miscel- 
laneous data. 


The Most Important and Reliable Data Heating and Ventilation Obtainable 


SEND FOR OUR NEWLY-ISSUED CATALOGUE GIVING FULL PARTICULARS 
OUR PRACTICAL METHOD TEACHING HEATING AND VENTILATION 


New York Heating and Ventilation School 
1123 Broadway, New York 
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